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EVERY MECHANIC 
WILL FIND THE 


“UNIVERSAL 
t. GRIP” 


INDISPENSABLE IN THE SHOP, HOUSEHOLD, AUTO and on the FARM 


A Wrench and Thread Cutter 
Frosted Nickel, Non-Rusting, Style “А,” 75 cents, Mailed 
Quadruple Nickel, Never Rust, Style "B," $100, .* 

Sent Prepaid on Receipt of Price 
MONEY BACH IF NOT SATISFACTORY um 


THE MANY USES THIS WPINCH CAN BE PUT TO ARE READILY APPARENT 


Ru TRAC AGS LIME p" 
—— Tues WITH THESE 7 74 „а 


SELLS £ ажом, SELLS 
ON | ^d». №. ON 
SIGHT у И SIGHT 


ESPECIALLY TOUZGHENLD cCAnBoN STEEL AD йы АК, ч EHOTRCTEZ by CUN CUARANTCL 
Should any wrench prove defective it will be REPLACED FREE OF CHARGE, 


Material and workmanship in this wrench warranted perfect in every particular. 


The wrench сап be used on any form of nut or pipe and 15 always ready---does not have to be 
adjusted, 


The dies will rethread the three sizes of bolts used on all implements manufactured by the Inter- 
national Harvester Company. 


Indispensable for removing **NEVERSLIP"' and “ROWE” CALKS. 
Length 8 inches. Grips from 1-4 inch to 1 1-8 inch diameters, 
Furnished for pump rod, carriage bolt, English, Foreign and Withworth threads. 


Special prices in quantity lots to dealers, jobbers and agents. 


EDMONDS-METZEL 
MFG. COMPANY 
163-173 Jefferson St., 

CHICAGO 


„Ме are the Manufacturers... 
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| Folds in Five Seconds 
THE FULTON FOLDING GO-CART V. 


Most Modern, Practical and Convenient Type а 
—— ——- Child's Carriage. 


dcm Y na варен made, 

E beautifully fin- 

' ished, both sitting 
VON UN > || and reclining posi- | 
а 1) tions, folds up like | | 
К a pocketbook .'. .". 


The Price is | 
Within the | | 


«NEA of Everybody. 


FOLDED 


Bold by dealerg generally. If not on sale in your oity write. Send dealer's name. WE WILL SEE YOU GET ONE. 
Å- a IMN 


Fulton Manufacturing Co. ai M. Elizabeth St., Chicago 


kh н 
= ы s i 
) я 


= I І ә) are the recognized standard for accuracy, work- 

агай. dien and finish. Whether you use tools to earn your daily 

bread or for amusement and relaxation from а different vocation, it pays 

to use GOOD tools. You cet a better quality of bread and a good deal 
— more pleasure. 


USE STARRETT TOOLS 


| We make hundreds of different tools. — Ours is the largest 

plant in the world where nothing but fine mechanical tools are 
made, All these tools are fully described and illustrated in our 
Catalogue No. 17AP, which you may have by sending us 
your address. There isa good deal of valuable information 


L. 8. STARRETT | | 
in its 176 pages which it will pay anyone who uses tools 


to have. 


THE L. S. STARRETT COMPANY 


ATHOL, MASS., U. 5. A. 
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— UTFITS COM 

Т OL ! А 
— PLETE IN 

PRACTICAL EVERY DETAIL 


No Electrician Very Best 
Needed to Install Material 
or Operate | Used 
E Light all the Time 
Large Outfits и Pony 
for Any Size Place, Outfit Includes a 
Launch or Yacht Storage Battery 


NO. 8. -LIGHT OUTFIT FOR MOUNTAIN AND SHORE 


COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED. OTHER SIZES TO $1,800 


РНЕ GAS, GASOLINE OR BTEAM ENGINES FUENIBHED GIVE PLENTY OF POWER 
FOR SAWING WOOD, FUMPIMG WATER, EEFHIGERATION, ICE MAKING, ЕТС. 


FOR INTERESTING AND YALUABLE PRINTED MATTER. ADDRESS 


Electric Light Dept. RICHARDSON ENGINEERING CO., Hartford, Conn. 


т ne RR 


If You Like “Pop.” Why Not Send it to a Friend 
FOR ONE YEAR? 


Cannot fail to please any man and Fill in address and mail 
please him for twelve months with One Dollar at our risk, 


POPULAR MECHANICS, Journal Building, Chicago 


Send your Magazine one year, commencing with the month of. 


FUE ul ‚ЧЕ. rn ae ee НИНА 
STREET (ho ' ЭКЕТУ ТЕШИ И — 
Typo NS 7 AP ER co cc BARES o en ie re tp t FR 


- and notify party named above that the subscription has been paid for, and is sent with the compli- 


ments of 


is Сг 


—— jiiim 
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MORE MONEY zz: 
SUCCESS SUR 


THE FIRST STEP 


If you have made an invention and contemplate applying for a patent, the first 
point is to learn whether your idea is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a pencil 
drawing, showing plainly your invention, and write out a description of its con- 
struction and operation, as well as you can. If you have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
States for inventions resembling yours, and for inventions in which similar mechanical 
constructions or principles are used. If a patent is found for an invention exactly 
like or closely resembling your idea, we wil send you a copy of such a patent. 
If nothing is discovered to prevent getting a patent for your invention we will во 
advise you. 

The charge for this service, unless otherwise agreed upon by special arrangement, 
is five dollars. This examination is an important step in connection with every 
patent application and requires great care and skill, An incompetent attorney may 
overlook a patent which closely resembles or completely anticipates your invention, or 
he may not know where to look. А dishonest attorney will purposely fail to find an 
anticipating patent in order that he may get the fee for preparing the application. 
The inventor is the loser in either case, 


IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 


WHAT A PATENT COSTS 
Opinion as to novelty and patentability of an invention, affer thorough examination 


of United States ра{епв............./. Dag iam ION AUS RE NODUM Mn $ 5.00 
Preparing olficial drawing опе sheet. ............... — à — E 5.00 
Preparing Oath, Petition, Specification and Claims........ Pp aed eye tere 15.00 
First Government Fee .....£ ges аа саа еее а eer 15.00 
Prosecuting application forpatent..4....ccccc cece cence +++ кж жа nos HOOD 
Total cost of application, first Government official draw all 
Within six months after the application has been allowed, the Government charges a 

Final fee ol... 27 Ae’ See eee ee eee ee 20.00 


Thus the total cost of a patent for a simple invention is............... 


Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. C., LONDON, BERLIN and other large cities. 


PATENTED IN UNITED STATES, CANADA, FRANCE, 
THis Watecn ia Mabe GERMANMTY AND GREAT ВАТАН. PATENTS PENDING 
er 50 - Point CHPEN г z 
HEARTH Dior Foagrmn Æ 
CARBOM STIEL, Jamg Г 


Wink Tame 1-4 TO 8-4 | |! 


D Bolts b — and 
after using the 
| Hawkeye " 


Eo ANN 
" \ 


Na, %0 Regular 
| Мо. WU rame an NE 20 only full 
Nickel Plated 
PIPE WRENCH, THREAD CUTTERS. Кы NDA 
Will Remove '"Neversiip" and "Rowe" Calks тү Манот style of thread, if 


| wanted. 
Best , Ba This wreneh shoubhl be in the tool box of everv БДЫ. Wille ‘mailed on 
уначы recelpt af $1.04. Better order one today. 
Has More Uses Than Manufactured by 


Any Wrench Made Qe Hawkeye Wrench Co., Marshalltown, Ia. 


Dynamo and Motor 
Bargains 


We carry in stock over 600 machines | 
in all sizes from Ж to 100 horse power, 
both new and second hand, 11 puar- 
anteed. Small factory equipments our 
specialty. 


NO ONE 


Can sell you а first-class machine for 
less money. We repair all makes. 
| Send us your inquiries. 


ТОМПО aces | f Guarantee Electric Co. 


DURABLE, COMPACT and EFFICIENT CHAS. E. GREGORY, Pres. 
THe ONDE War OE Оман» ОА Oe ee 153 to 159 S. Clinton St., 


Chicago Battery Co. E 
1421 Michigan Avenue, Chicago CHICAGO 


| | ————— LA 
“HERE IT Is S JUST ST WHAT Y YOU WANT 
J A POCKET FLASHLIGHT - 


ан thousands of flashes for thousands of uses. 
Гая handiest Hight on А M от Is always ready, 


A posh on the button rears bright flash, may МЫ 4 = pm jh. TE 
need ina cellar full of gas or lighted in keg Aw =. cw з. "ЧЫДЫ 
powder without dange r. клу А... mE Ro 


CENTS ?34$2 S 
RO a Ж JC Jlo EXTHA == а 
Pocket Flashlight with special finish and lens, = $1.25 EET. TA 

gres arcani tue, ion po Laipa gh > Д? 

xtra Hic, Beart Pin 1. 

Tigre [Plush $200 Flos Night Clock 50 

ec. Капет Lighter 1.70. Elec, Candle ~ В 
Elec, Walking "ne ч Elec. Yacht Search _ 
Elec. Carriage Light 5.00 
Night Light cad Watch Stand $2.0 

ауен іти fron posh button to 


Cher Catalogus af lateresting Electrical Novelties ПЕТЕ — | ш lighting р Junt, 
NORTH SHORE ELECTRIC WOR.HS, Dept. E, = = Henilworth, a 
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NEW EDITION NEW EDITION 


POPULAR MECHANICS 


SHOP NOTES for 1905 


EASY WAYS TO DO HARD THINGS 
OF DAILY USE TO EVERY MECHANIC 


“Worth its weight in gold,” writes one, 
“ Best book I ever had," says another, 


REVISED AND ENLARGED FOR 1905 


Compiled from the “Shop Notes” Department of Popular 
.»« Mechanics, up to and Including December, 1904... 


200 Pages : : 385 Illustrations 


“INDEXED SO YOU CAN FIND IT" 
FOR SALE BY ALL NEWSDEALERS. 


PRICE, POSTPAID, - =- = - = - - 50 CENTS 


POPULAR MECHANICS 
Journal Building, CHICAGO 


IT WILL 


Ar You! ы BOWSER 


Handles 
All 


Grades 
and 
Kinds 

1 of 

| Lubricating 

f£ Oils 


BINGLE SQUARE CABINET 


NO WASTE, NO OIL - SOAKED FLOORS 


The '"OILEH'' ів exactly tiled 
АТ ONE ЯТЕОЕЕ; there ia no 


overoow 


Fifty Different Styles. Send for Catalog XII. 


S. F. BOWSER & CO., Ft. Wayne, Ind. 


The New 


Popular Mechanics 


PREMIUM LIST 


Fully Illustrated 
їз Now Roady 


BOOKS FOR MECHANICS, 
ELECTRICIANS, ENGINEERS 


[SHOP TOOLS OF ALL KINDS 


SPORTING GOODS, WATCHES, ETC. 


Something for everybody given for 


subscribers. 


one or more new 


: ADD HEBB = 
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JOURNAL BUILDING, ¥ CHICAGO 


The American Well Wks. 


| and TOOLS for ROCK and ALLU- 


/; CARAT 
QUALITY А-1 
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mE | 
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без 
204 


If you're honest, Ж 
f there 18 nothing 
easier than to, estab- 1 
M lish your credit with us. 
|! We will send, on approval ' 
"express prepaid, either ring 1 
shomi, проп i. ities pate | 
Fr You — йе seni rat 
payment in advance, but if you ' DOWN 
г prefer we'll send ring C. О, D. 
firstpariment. balance! 19 monthly | 
payments. Your prom же to par is 
our security, We Sell Watches Same Way, 1 
Ring Catalog No. B171 FREE. 


MJ HERBERT L. JOSEPH £ CO. Wi 
Diamond — огде Jewelry | 
[+149 (B171) State Street CHICAGO 1 
stab. IE Kerbongsibalety, ЖАП ДО? 


AURORA, ILL., U. S. A. 
OBICAGO, ILL. DALLAS, TEX 


For over a quarter of a century have 
been building WELL SINKING ard 
PROSPECTING MACHINERY 


VIAL, ROTARY and CORING 
WORK of moderate cost, speedy 
economical in operation, enabling 
large per cent saving In pay roll and 


pipe bills. 
This photograph may not Ulustrate 


the style of machine best sulted to 
your work, bul we have опе 
hundred otherstyles and sixes 
some of which wil. Why 
should we not have your m4 
orders? i 


— 
We have 
pleased old 

| Customers, 

| can please mes С, 
new ones. Ficio3 AURORA ILL USA 


Please mention Popular Mechanics when writing advertisers. 
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i p + | | LI | 
|| Machinist to Designer 
eee m ME Such has been the advancement of 
Charles Kuderer, of Monongahela, Pa. 


When he enrolled for the Mechanical 
Course in the Inter- 


national Correspondence | 
i | schools he was working 
P b d "i| asa machinist. Through 
^d те" i the knowledge gained in 
еа О У, р the Course he is now 
| в | employed as a draftsman § 
H h 17 NM ы designer by the § 
ү ee Easton & Glover Engrav- B 
doughteling | evt 
- ||| His income has been (EBENEN J 
| | greatly increased, Не | 
T O | says he owes his advancement entirely to 
4, + р оо training. 
l.p What we have done for Mr. Kuderer we 
| have done for thousands of others who, 
1122 First National Bank Building € ‘wa. 2 condition, have 
| | used the . as the medium to increase 
CHICAGO their income, 
We teach all branches of Engineering; 


Architecture; Mechanical Drafting; Book- 
keeping; Stenography; Ad Writing, French, 
German, and Spanish (with Edison phono- 
graph). 

Write, stating which Course interests you. 


Offer ап unusually choice list 
— of high-grade 


| International Correspondence Schools 
Bonds & Chicago | LLL—— s ———— 
| n = ||| THE “RELIABLE ROUND TRACK 
. City Mortgages DOOR HANGER” 


in convenient denominations 
of $500, $1000 and up, netting 
from 4 per cent. to 6 per cent., 
and on account of their conser- t ч (Cop ат дурс E 
vatve and пом мш! у "Р E» тр SS 
character specially suited to TAN EP. E | [лл |! КОШСО 
———the investment om HANGERS || 5 E XA 


wall m EMEN  ) ?—— 


| SA V INGS A N D | You knew how the old-fashioned Door-Hanger sticks 
| TRUST FUNDS | Sere come ЫН 
. |Let Us Tell You About It} 


| WRITE FOR CATALOG AND PRICES 
| | ALLITH MANUFACTURING CO. 
| 


| | 120 South Green Street, Chicago 


Send for Our Lists 


CHICAGO, MARCH, 1905. 


19 Cents a copy 
$1.00 n "reat 


Floated a Brick House Down the Allegheny 
River. 


Passed Through Storm and Flood, 
but Fell Not. 


Bridges, 


A two-story brick house, sixty rears old 
and] weighing over two hundred tons, was 
recently moved from Sharpsburg, Pa., n sub- 
urb of Pittsburg, down the Allegheny river 
for a distance of five miles to the plant 
of the Н, J. Helnz Company at Pittsburg. 
Aside from the nge nnd structure of the 


Over Locks amd Under Low 


reached the movers heaved a sigh of relief, 
though the worst was vet before them. 
Before anything further could be done n 
severe flood rose. nnd swept the country, 
dooming ananv Duildings In its path, The 
old brick house was surrounded by seething, 
pouting waters to s depth half way to its 


Towin” a Brick House Down the Allegheny 


house the moving was effected against seem- 
ingly insurmountable obstacles and was cer: 
tainiy a fent of its kind. 

The house was lifted by means of jacks 
and placed on blocks and rollers. From the 
very outset great difficulties were encoun- 
tered) Between the house and the river was 
800 feet of soft, marshy ground, appar- 
ently without bottom, and every moment 
it seemed that the old building would col- 
lapse, When the water's edge was at last 


River 


wooo story, and stood midstream and nl- 
most imiecessihte, The blocking and rollers 
were weighted down with steel rails and im- 
mense benms to prevent its being washed 
ch wv, 

At last ihe waters abated sufficiently to 
permit the work to proceed, The house was 
moved. down the river bank and lowered 
"upon a huge coal barge. 

The barge was fifteen feet below the level 
of the bank upon which the house stood, 
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Ready to Move 


Huge blocks and timbers placed in rows 
rested on jacks in the bottom of the bont. 
A temporary foundation was built upon this 
nnd when the top was on a level with the 
bank, a bridge wis built extending from 
the land to the boat. Over this bridge, the 
house was rolled amd then it was slowly 
lowered until it rested upon the bottom of 
the coal barge. Then slowly the downstream 
trip proceeded, the barge being towed with 
erent caution. Strong steel cable bands 
rirdling the walls protected the old house 
from shocks, 

In the Cour-mile trip there were four low 
bridges which must he passed under, and 
In each instance it was necessary to scuttle 
the barge. That is, the barge was sunk to 
n sufficient depth to allow the house to pass 
under elear of the bridge, by letting in suf- 
ecient water for the purpose, After pass- 
ing under the bridge the water was pumped 
out. At one bridge the house lind tà be 
lowered six feet, The next excitement wis 
met in lowerlnz barge ond house through a 


lock, This wos successfully accomplished 
and the river trip completed without dis- 
nster. 


In the final move to its new location it 
was necessary to cross the three tracks of 
a railway system in just one hour. This 
close time schedule avas /conformed with, 


Moving onto a Coal Barge 


and an exceptionally clever piece of work 
was finished without further adventure, 
The old brick house had nt one time been 
the homestead of Mr. H, J. Heluzs parents 
and the business of the company was started 
in it in 1869, und it was moved purely as п 
matter of sentiment. The house was built 
in 1854 by Mr. Heinz's father, who wis at 
that time a brick manufacturer aud gener! 
contractor, The work of moving ЇЇ began 
on the second of one month and Was coni- 
pleted on the fourteenth of the next, a little 
over one month's time. 
sd 
MORE OFFICERS FOR THE NAVY. 


The number of officers assigned to United 
Stites ships is only about half the number 
assigned to vessels of the same class in 
English, Freni and German navies, aid 18 
inadequate, sirs Reat Admiral (Georgie А. 
Converse, chief of the Bureau of Xavigntion. 
Admiral Converse /says that unsatisfaetory 
and dangerous conditions arise from living 
too few officers; that some of our battle: 
ships have lieutenants as ordnance officers 
nud others bare ensigns nnd midshipmen ns 
watch and division officers. He recommends 
thatthe number of lieutenants be increased 
from 3540 to 600 and the number of lieutenant 
commanders from 200 to 300, 

eee 


CONSUMPTION OF RUBBER GREATER 
THAN ITS PRODUCTION. 

Last vear 60,000,000 pairs of rubber boots 
and shoes were manufactured and sold. This 
is а single Item In the demand for a grent 
commercial commodity which enters into the 
composition and construction of thousands 
of necessary articles, The demand for ruli- 
her has been inerensed byr many tons in 
recent years by its use for vehicle tires. 

lt is snid that the production of rubber 
is increasing rapidly and yet not in ratio 
to the Increase in its consumption. Conse- 
quently prices are going up, and rubber costs 
more than it ever has before, being quoted 
at $1.80 to $1.32): per pound, This is n 
startling increase over a few months aco, 
In 1880 the highest price for pure Para rub- 
ber was only 50 cents per pound. 

— SN 
FIVE-YEAR SUBSCRIPTIONS. 

Send $3 and get Popular Mechanics five 
years This offer is nade in response to 
nuinerons requests, Address may be changed 
Hs often as desire. 
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Queer Craft That Cannot Sink 


Four Sailors Six Months in Crossing the Atlantic in 18.-Foot 
Sail Boat 


The 


"Vraad'"' 


“in appearauee s eross between п Rugby 
foothall amd a well developed chews egg," 
is the way the editor of АПИЙ її Sweep 
tersely pictures а пок remarkable little 
өг. The "Vrniul" hult hv. a daring Nor- 
Weeki sailor, his recently, reached our 
shores after à stormyx voyage across the At- 
lantic. The queer little hont is only 18 fect 
lag, 8 feet wile, and 8 feet deep. It Is 
built of Bich boiler plate and will carry 
4%, tons. In smooth! water just one-half tle 
bont is exposed, Just abore the water line 
Is a guard rail such ns seen on towhouts and 
stemmers;- this reduces the rolling motion: 
she miso carries a eenterboard. The helms- 
main is stutloned below deck; in facet the 
crew &eldonr come out of the “hold,” for to 
Позво would menn being swept off into the 
sen. The interior is padded, and during se- 
vere storms the men cost themselves into 
bunks to prevent being pounded to a pulp. 

The one mast is of hollow steel, 20 feet 


Cast Up On the 


Beach 


long: the sail spreads 250 square feet. Capt. 
Abe Bride. who designed and built the craft 
at a cost of $600, saves ther left Norway оп 
June 27, 1904, und were washed up on the 
beach at Gloucester, Mass, during the great 
storm on January 7, 1905. A few {шүн be- 
fore this unseamanlike landing was made, 
the "Vraad'" unshipped her rudder, and the 
crew could «Io. nothing in the wav of repairs 
or steering with an oar on account of the 
storm. The bont was uninjured and had not 
lenked a drop when the crew emerged on 
ihe bench when the tide went ont, 
— 

A new carbon silicide, second їп hardness 
only to the diamond, has been discovered in 
the residue of molten iron from a meteor 
found in the Canyon Diablo, Ariz, by Dr. 
Heurl Moissan of France, The experiments 
were carried on by means of an electric fur- 
паге, The new substamcewna named ^Mols- 
sanite” in honor of its diseoverer. 


at Gloucester 
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The Largest Turbine in the World 


Weighs 152 Tons—Furnishes 10,500 Horse Power-— Power Plant at 
Shawinigan Falls, Canada 


The largest turbine in the world, 30 feet 
high, 32 feet 2!5 inches wide. weighing 182 
tons, taking 385.000 enallons of water per 
minute, aud furnishing 160,500 horse power 
wis recently рсе in the power plant of 
the Shawinigan Power Company, Бату 
Egan Falls, Canada, 


It is of the horizontal shaft type, the 
water entering below апа flowing out 


through two draft tubes, one on each side. 
The solid forged) steel shaft weighs 10 tone, 
is 22 inches In diameter in the middle, tap- 
ering to 10 пех in тлее" on one eni, 
and to 16 inches in diameter on the other. 
The shaft bearings are 27 feet apart. The 
rotating part of the wheel or “runner” is of 
bronze, weighs 5 totis aml under a head of 
125 to 135 feet of water makes 180 revolu- 
tions per minute, 

The water nsod for this zreat wheel at its 
full capacity wonld make п river 100 feet 
wide and 9 feet deep, flowing at the rate of 
60 feet per minute, This water 
ceived at the wheel by an intake pipe 10455 
feet in diameter. 

А specind route with bridges high enough 


ja Гре 


to allow the massive parts to pass, had to be 
selected for shipment and five flat wars and 
one box car were required to carry the tur- 
bine. 

The Shawinigan Power Plant is on the St, 
Maurice river 84 miles from Montreal. At 
this ропи the river runs for about 1,000 feet 
in a channel 600 feet wide and 20 feet deep, 
from the upper like to the edge of the falis; 
ao that tlie power estimated from a hend 
of 135 feet running at 3 miles an hour is 
125,000 horse power, 

From n villaze-five rears ago, Shawinigan 
is today n cit of $5,000 people, On Fel, 3, 
18903, with a plant of 18.000 horse power, 
power was first. transmitted to Montreal. In 
Max. 1904, the 10:500 horse power turbine 
deseribela in this issue was ordered, huilt 
and риаш We in the short period of five 
months. Of the 28,500 horse power now de- 
Yelopreqdl Montreal gets 10,000 liorse power 
for-lizhtinz, railwirs, nnd other power pur- 
poses, 

Three overhead cables, each composed of 
Reve xo, fT abluminmm wires. carry the cmr- 
renti "stepped np” From 2.200 volts, quarter 


LTT at ats WU AUS 
[1 ote 


Head Race, 125 Feet Above the Power House 
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L'ueréesy of ihe 1 T^ Morrie Ca., Phlladelphla 


Erecting the 10,500 H. P. Turbine in the Shop 


phase, 4o 50,000/volts three planse. The cn- 
bles are carried, one on the pole, and two 
on southern pine eross-armig, the poles being 
of cedar, The cables are fastened to insu- 
lators enple af stamding 100,000 volts and 
are arranged in the form of an equal-sided 
triangle, each side being 60 inches. At 
Montreal from “step down" transformers 


the current goes to motor generators which 
Change it from 30 evcles to 60 eveles. The 
loss in sending the current 84 miles when 
S000 horse power is delivered at Montreal, 
is a litthe less than 1-5 or 2,000 horse power. 
Another 10,000 horse power line to Montreal 
is being built and plans for à third are now 
being drawn. 
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HARVESTING ICE IN THE UNITED 
: STATES. 


Millions of dollars are invested in equip- 
ment for cutting aud storing natural ice, 
and the annual ice harvest is a crop of vital 
importance, The business js one abont 
which the general public knows very little. 
The best cutting months are January anid 
February, during which thousands of men 
and teams are very busy, even with the 
use of modern machinery, which has re- 
duced the work to a science, 

A thickness of 10 to 12 inches is pr ^ferred, 
amd the best ice makes during a econ- 
tinned cold spell, when the freezing pro- 
ceeds evenly and produces clear ice free 


Toston 


New "fork Tongs. Philadelphia Tongs 

from layers of snow or surface tha wings. 
In many plants the actual cost of cutting 
ind housing is less than 15 cents a ton. 
This does not Include rentals of lakes or in- 
terest on anything; simply the getting a ton 
of ice ont of the water Into the store house. 
The crop which has just been gathered. is 


one of the best in many years, Large conf. 


panies always carry over from year to year 
а certain amount to insure against a poor 
crop, which must always be guarded 
against. : 

In a well equipped establishment the ont- 
fit is surprisingly large, including engthes, 
hoisting machinery, electric light plaut for 
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all night work, commodious boarding hous- 
es, horses, and hundreds of tools of an end. 
less variety. It is possible here to show only 
one of a type: of tongs, for instance, there 
are more than fifty kinds, 


рїш Bas 


Fhrezr-FinrB Аген Bas 


Ке Паһ a Tips Tork Bas 


“Эш mF 


Migsruep Chir] — Wemrrn Palarie © 


Enoh На Әри Pork 


Hows Kun 


The first thinz is to clear away the snow, 
If. any. This is done with scrapers and 
horses, In extremely cold weather only so 
much surface is removed as ean be imime- 
diately cut. The snow prevents too rapid 
freezing. Next the markers drawn by one 
horse each cut the lines of suitable width 
ліні depth—according to the thickness of the 
ice—until the feld resembles a checker 
board. By means of augers a first hole is 
made for the saws, which are worked by 
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Washinpium 


Hatcbet, Hand Flow 


hand, A open place dy made st the foot 
uf the ineline leading up into the house, 
and а channel opened extending out into 
the field, where the trop is being cut. The 
cakes are flonted by men using “puller” or 
“hover” hooks nitnehed to poles of suitable 
lengths up to 18 ft. Each man has his own 
pecial duty, and the work once started, 
progresses with a regularity and method of 
Ao factory, 

After the marker, follows the cutting 
Plows, Which eut still deeper grooves, lenv- 
ing only a few inches for the men to siw 
through br hand. When the ice is thin the 


Benin баи Chow 
Ново Танаа 


New Yoik 
Huising Гоа 


Tapping Ad 


Towing Hook 


Suche Shovel 


hand sawing ишу sometimes he dispersal 
with and the cakes broken off hy menus of 
separatiug chisels, having a steel blade 4 
in, wide, 16 in, long, firmly secured at the 
end of a wooden handle 4 ft. 6 in, in length. 
The illustrations are self-explanatory. 

Ice houses would seem to be immune from 
fire: but do, however, burn frequently, with 
4 total loss of house and contents. The 
hnillinzs seem good marks for lightning, 
and their location far from nny fire depart- 
ment, renders dificult any effort to extin- 
guish the flames, which strangely burn with 


intense fury and rapidity. 


For more magazines like this click here => 


www.VintageMagazinesOn-DVD.com 


as POPULAR MECHANICS. 


Night Signals Used by the United States 


No International Code of Night Signals in Existence Such System Would 
Safeguard Thousands of Lives. 


It is a strange fact that in this humani- 
tarian era there is no international code of 
Hight signals for use on either land or sea 
in existence, Stranger vet, the merchant 
marine of the world has no established code. 
Each nation has tts secret plan or chart atl 
the eole book of it is carefully cunrded, 
and arrangements made for its destruction 


Igniting the Cartridge 


should there be danger of its falling into 
the hands of an enemy, Оп board a war 
vessel the code book has i piece of lend tieid 
to its cover so that if need be to throw it 
overboard it willl sink. 

There lave been many attempts to estn li- 
lish a simple international night signal sys- 
tem. Dav signaling is provided for, mirror 
flash signals being used for long distances 
and flags, disks amd semaphores for short 
distances. In 1873, when the White Star 
liner "Atlantic" displayed rockets and Wue 
lights as a distress signal and they were 
mistaken as n salutation to n passing vessel 
йа the "Atlantic" was lost, the creat nee 
for a distinguishing night signal System) wis 
felt. Most steamship lines now have such a 
svstem wWhieh is registered in the zóovern- 
ment bureau, and published in aliinaues, 


The Coston system was arranged applic- 
able to Marrynts& numeral code of flags then 
in use for day signaling and the вувїеш was 
adopted by the United States navy, green, 
red and white being the colors used. ‘Tle 
signal has been greatly improved since, first 
constructed in 1840, It then consisted of 
composition tires put up im ^ waterproof 
boxes, When one was to be used, the cover 
of the box was removed, the box placed 
on n board and isznited by port fire, the dis- 
play being made from the surface or deck. 
Hed, white and blue were used at that time, 
but after the 1859. patent, green was substl- 
tuted for blue, a& it wis more reliable as 
then produced, «Ehe color compounds were 
then put up im eartridze cases made of tin- 
foil and manila paper Amd a quick match at- 
ticked. In Hs wext/stuge the enrtridze was 
placed on a wooden handle by means of 
which awas held during the display and 
then, In 1862, if was constructed for use iu 
the soeket of a peculiarly made pistol and 
ignited by A percussion cap. The United 
states army used this apparatus and in 1877 
the L niti States navy adopted the Coston 
aerial nizht signal invented by H. H. Coston, 
lute captain of the United States Marine 
Corps. The пату also uses searchlights and 
the “Adoise system.” operated by a kexboard 
turning on and off red and white incandes- 
cent lights, 

Win F. Coston improved the Coston six- 
nal& hy igniting them by means of а per 
соп cap amd. made a signal combining 
aerial and surface display. This was a great 
improvement and the signal was adopted by 


Coston Improved Holder 


but this is far from being її satisfactory dis- 
position of the matter, 

“Sizuals of one or more colors in tlie same 
cartridge burning in succession," savs the 
American Shipbnilder, “do away with anr 
chance afa failure or misunderstanding.” 
Among such Signals, what is Known as the 
“Coston night signals.” invented by Benji- 
min Franklin/Coston in 1840, lends, The In- 
vention was not completed at that time, but 
was patented br the widow of Benjamin 
Coston in 1859. 


the United States, Franee, Italy, Denmark, 
Holland and Brazil. 

The Coston signal is efficient in any kind 
of weather nand can be displayed from any 
pace, nnd is distinetlx visible nt distances 
of 15 to 20 miles. The United States pilot- 
call signal used along our coasts is white, 
red, white in succession, the distress signal 
red, white, red in succession. The Coston 
«lznal& lave warned hundreds of vessels 
and saved thousands of lives and millions 
of dollars worth of property. 
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Thermit Welding, Its Principle and Execution. 


Process Has Made Practicable Long Lengths of Continuous Rails- 
Involves One of the Most Important Scientific 
Discoveries of the Age. 


Thermit welding, or properly speaking, 
the new science of aluminotherniies, іх ow 
seneriily conceded to be one o£ the most 
important scientific developments oof tlie 
times, As п science i£ involves the chemi- 
cul eoómbination of oxvizen aml aluminum 
(two elements common to zlmost all parts 
of the globe) in such a manner ах to pro- 
duce a temperature equal to that of tlie 
electric are Metallit aluminum combined 
under the proper conditions with many :n- 
other metal and ignited will reduce the other 
metal from tts compound to its simple form, 
For instance, if it is combined with oxide af 
iron amd ignited the aluminum mites with 
the oxygen of the oxide and forms Ші 
num oxide (rommereial огир and 
leaves the iron free, The iron sinks to 
the bottom and the slag forms the upper 
layer, 

Thermit. bx means of which therinit. wekl- 
ing ds acoomplished, is a patented product, 
obtained winker this principle, The ther- 
mit so produced may be ignited to оне spot 
and combustion will proceed. throughout the 
whole mass. witliont any outside heut supr 
piv and so generuüte a very high dengper- 
ature. The application of the Lead is asu- 
ally by using small eracibles for melting on 
tha spot where the welding or repair As re- 
quired, 

The process is extremely simple nid uis 
reuduee the time required Tor ^ repairing 


fractures in large metal parts-To п consider- 
пше decree, пх the fractured part, no itat- 
ter what its nature, mav-be repaired while 
їп place, 

The most important applicntion of ther 
mit so far is for. welding 
TEHN 


enil joints. In 


Een henry trolley construction tlie 


Fig.1. Crucibles 


eontinuous rail plays in important part, De- 
ing used as the path for the return current. 
Hy the use of thermit the rail ends may be 
welded quickly and cheaply. 

This work has been carried on to a grent- 
er extent in Europe than. tw America, but 
has been watched with great interest by 
engineers everywhere., ne American ex- 


Fig. 2. 


Tapping Arrangement 


pert recommended in for quse on an important 
frack m Singapore, ail in 1908 native Та пог» 
ers welded 3.000 joints and 20.000 joints 
were mide in 1904. 

The ontfit for welding n joint includes a 
erncible, C. Fig. 1, consisting of a sheet-iron 
mantle, lined with magnesia. Мапу troller 
eompsznies using thermit for welding on a 
large scale maunfaecture their own crucibles. 
To do this the їшїн is tained around n 
cone suspended in the middle of the mantle 
uid the  erueible with the cone, is 
placed in sm furnace for two hours and 
“lowly brought to s glow heat. The bottom 
Is formed by a hard magrkesia stone, E, 
provided with an exchangeable outlet. Enel 
crüucible will stand about  twentv:five fe- 
пое of the thermit process. In welding. 
if a eoniplete. butt-weld of the head of the 
гии is required. rail-«clamps are tecessarv. 
but not otherwise. The only other appari- 
(us necessary is on nemi box; having two 
parts. one for each side of the rail, which 
firmly: enclose дий fit the rail atl provided 
with channels for the thermit [ron to ro 
throuzh. The whole onitit ean Dbe moved on 
и hand track. 

To weld a point the rail ends are first 
eleaned of dirt nnd rust with a wire brush 
nud slightly warmed: the mould is then 


For more magazines like this click here => 


olf POPULAR 

acrewel to the rail amd the rims touching 
the rail are smeared with clay. The crucible 
is расед on a tripod over the mould. The 
magnesia stone in the bottom of the crucible 
has an opening for the thermit when melted 
to run through. This is closed by a small 


Fig. 3. Weld in Side of Rail 


magnesia stone called a “thimble” (F, Fig. 
1). A tapping pin is suspended by Its 
searfed end inside the thimble nud the top 
of the thimble is closed, first with osbestos 
washers and then with a metal disk. This 
is rammed firmly in place with a hammer 
handle and then covered with magnesite 
sand. This prevents the thermit running 
out too soon. The apparatus then appears 
in arrangement as in Fig. 2. 

All being in readiness, thermit in the 
proper quantity is poured into the crucible 
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liquid steel sinks to the bottom of the eru- 
cible, a distinct layer of aluminum slag cov- 
ering ite surface. The weight of the Iron 
and this slag is the same, though the slag oc- 
cupies three times as much cuble space. 
The weight of the iron is half that of the 
thermit powder, As soon as the reaction 
is completed, the crucible is tapped—that is, 
the tapping pin is sharply knocked upward 
and the thermit iron, at n temperature’ of 
2,400 degrees Fahrenheit, so released, uns 
through the thimble into the mould, around 
the web uml foot of the rail, melting them 
and forming one mass with-them, The liqu'd 
slag which follows the iron js diverted to 
the top of the rail and brings It to a welding 
heat. The heat is equal throughout. Three: 
quarters of an hour nre required for one 
man to weld one-joint without the use of 
clamps, and each weld requires from fifteen 
to twenty pounds of thermit. As soon as 
the molten iron-solülifies around the rail 
the moulds are broken off and the weld is 
complete. Fig. 3 shows the side of a welded 
rail nnd Fig. 4 the operation of welding in 
actual process, | 
The life of /the track, it is said, depends 
upon the life of the joints and until recently 
Joints were expensive, as the chea pest 
means of welding them required so mil 
heavy /apparatus—eupola, &and-blast tin- 
chine, clamps, dogs, moulds—all of which 


Fig. 4. 


so that ifsesurface is level, and a pinch of 
ignition powder is placed in the middle of 
it and lighted by applying a Bengal storm 
mateh. Chemical reaction thus started is 
completed in a half minute, and a pure 


Welding 


Without Clamps 


must be moved as the work progressed, 

Dr. Hans Goldschmidt, of Essen, Germany, 
who first brought the selenee of alumino- 
therfmies to an applicable basis, says that 
for steam railroad practice it is safe to use 
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Fig. 6. 


300 feet of eontinuous raill with the proper 
expansion joints between each section: that 
for interurban lines 500 feet of continuous 
rails are practicable, and that in the paved 
urea Of a elt, where the rails are pract- 
willy covered, the work ean be carried on to 
much greater extent and the welded joint 
his an electrical conductivity greater than 
ihe rail itself. 

Aside from welding rails, therinit has been 
used. in an unprecedented manner Tor te- 
piir work. In connection with tore wie 
vineering this is especially true. The stern 
pest of the Hamburg-American liner Ase- 
villa,” 8,000 tons (Fig. 5), huida fraeture 
шоле" 20 Inches by $8 incheso Under 
ordinary conditions п new stern-post would 
lia ve been necessary, the steamer being laid 
up iu dry dock for several weeks while the 
new part was being tittedoin. ©The part was 
welded with thermit, a си е six feet high 
being used and 700. pounds of thermit, The 
reaction required but little; more time thun 
for welding a rail joint. И another instance 
i crankshaft on board 3 Rhine steamer wis 
repaired. The steamer arrived in port at 
live p. m. of one dax, and departed at ten 
next morning, / Im the meantime the 10-inch 
fracture in theverankshaft was repaired 
With 250 ponmds of thermit in one reaction. 
lhermit was used also by the Austrian 
State Railway for repolring the spokes of a 
locomotive driving-wheel (Fig, 6). Each of 
these repairs is notable, in that had it heen 
made іп any other known way it would 
have required much time nnd expense, 
while the fact that it is possible to make i 
rellable repair in a broken crankshaft or 


Fig. 5. 


Repairing Locomotive Driving-Wheel 


part in mid-ocean is of 
both to the commercial 


other important 
prime . importance, 
world and. the traveling publie. 

Thermit/ is niso used for welding third 
rails aud for welding pipes while in position, 
Fig, 7 shows a pipe in vertical position ready 
[nr welding. 

Thermit itself is in the form of a powder, 
[в / nen-explosive amd will not burn if 
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Welding Stern Post of the 
"Sevilla'' 
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thrown on fire, It is only ignited by means 


of the ignition powder provided with it. It 


only burns where it touches, but is so lot 
that И will burn a hole through an iron 
plate, the edges of the hole being perfectly 
clean, Workmen engaged in the use of ther- 


Fig. T. Pipes Ready for Welding 
mit are obliged to wear smoked кїн оре 
vles to protect their eves against the im- 
tense light amd heut. 

Несеп the Hartford Street Railway Com- 
pany of Hartford, Conn. used the rhermit 
process for welding 162 joints on a due 
where the Joints were low in mamy places 
nid the street along the triek was paved 
with macadam Tha line is kilba 5-inchi 
zirder rail in 30-foot lengths on аата 
woolen ties placed two feet eenter To center. 

The process wis new to dle laborers aud 
n little bungling resulted at first, but several 
points whieh соп only he learned in the 
netual execution of tlie process were brought 
out. For instances db was found that the 
more thoroughly Пепе the ends of the rails 
were (by means а blowpipe) the smeoth- 
er the flow of fhe metal, so that i£ did not 
spatter and Биги the rail and that. placing 
the гл om thue tial side of the rail as Far 
away fromr the rail as possible, greatly re- 
duced thitedanger also. Another important 
discovery is that after several pourings the 
asbestos Washers cannot secure 2 fam fit Ie- 
cause the magnesite lining at the bottom of 
the erucible wears sway, and the result is 


that the contents are apt to eseape too 
quickly. This was remedied by cleaning out 
the lining with an iron rod after each pour 
и tampinzg the asbestos washers down. 

This company greatly reduced the expense 
of the process by substituting cast-iron 
moulds, made at the local foundry imd cost- 
ing $1.05 cach, for the usual sheet-iron 
moulds aud using ordinary foundry dry sind 
us filling insted of a mixture of half clay 
and balf sand. 

About every 10400 feet à slip Јога is, 
4 Дош left nnwelded with fishplates hot riv- 
eted to the rail and the ends of eaeh plate 
Dondel to the rail--was left to provide for 
expansion and contraction, Of the 162 
joints welded, six were spoiled in the pomir- 
ing, due mostly to tle fiet that the process 
Wils pew. 


Making a Pour at Hartford, Conn. 


The work was carried on in very cold 
weather when dhe days were short and by 
и force of fourteen men nud an engineer in 
charge: Pwenty Joints per day were weld- 
mi. The total cost per joint under the con- 
ilitious existing at Hartford was about $5, 
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The Undertype Engine 


A Favorite English Type Made in Simple and Compound 


rhe "LUndertype" form of stationary el- 
flies me in considerabie favor amang 
English builders, and thousands of these 
machines nre not only in use im that emun- 
tiry, hut the export demand for shipment to 
the eolonies, partieularly. India and Sonth 
Afrien, is rest. 

One of the strong claims for this type 
is the saving in space, pnd the rigidity of 


10-inch stroke, making 165 revolutions per 
minute. This engine and boiler complete 
weighs 4,000 pounds. A nominal 12 borse- 
power, effective 34. horsepower, evlinder 12 
inelies, stroke 15 inehes revolutions 125, 
машк 12,100 pounds, Pressure 120 to 140 
pounds, The "outfit" is complete, inelnding 
engine, boiler, feed pump and-stack. 

The advantazes chimed. savs Page's Week- 


Complete 


the engine hase frame, whieh is bolted se- 
eurele to the boller base, and thereby really 
made a part of it. One foundation serves 
for both engine nnd boiler. Both simple 
and Compound types are huilt. 

An idea of the power relative to weight 
тау be had from two examples: A nominal 
3 horsepower, with effective 8 horsepower 
has a eylinder diameter of Glo inches nnd 


Power Plant 


on One Frame 

Ix, London—and with good renson—for the 
undertype engine, may be sumingrized as 
follows: Grent saving of time and expense 
of fixing. Within a few hours of delivery, 
even a 200-horsepower engine of this class 
may he run into position, and the boiler 
filled up. little or no foundation beyond a 
well hallasted and level floor being required. 
The weight of the holler and its contained 
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water are amply sufficient to secure the en- 
gine against movement, without being 
bolted down to the foundation, while the 
boiler itself is absolutely free from any 
strains due to the working of the engine. 

The space occupled in proportion to the 
power developed, is considerably less than 
for any form of stationary engine with sepa- 
rate boiler. There are no exposed steam 
pipes, hence dry steam is secured—an im- 
portant advantage. The use of a brick 
chimney is dispensed with, as the iron fun- 
nel supplied with the engine сап be length- 
ened to suit any situation. 


STEEL MAKING IN JAPAN. 

Japan is rapidly developing its own iron 
mines, foundries and steel works. The gov- 
ernment already operates imperian! works 
where pig iron, steel billets and steel rails 
are turned out. The war has diverted the 
manufactured products from those of nn in- 
dustrial character to munitions of war, and 
less money has been available for extension 
of works than would otherwise hnve been 
the ense. 

Xevertheless the enterprising little nation 
[в steadily improving in the quality of its 
iron products and Incrensing its facilities. 
The imperial works lings during the past few 
months filled 866 orders for the army and 
navy and rolled 25,000 tons of steel rall for 
the Soul-Fusan, and 6,000 tons of light гай 
for other purposes, The ores came from Jap- 
anese mines, The smelter was opened in 
April, but on account of being used too early 
was out of service during May and June. 
Since July it has been in successful blast, 
and the output of late las been 149 tons 
of plz per day. A second, smelter was 
opened in Janunry of this year, The Bes- 
semer plant started up їп May. 

The Japan Times, Tokyo, from Arhich the 
forezoing is excerpted, sits: 

"Until recently ten foreigners had been 
emplored, but in Mareholast/ nine of them 
were released, leaving behind only one. At 
present the foundry wasnot able te man- 
ufaeture the armor plates required by the 
navy, the metal for the barrels of rifles, and 
railway cnurringe wheels, owing to the ab- 
sence of the necessary plants. But as a re- 
sult of negotiations with the military and 
naval authorities, it was arranged that from 
next year the foundry, in co-operation with 
the Kure steel foundry, should manufacture 
all the steel necessary for the construction 
of warships and firearms, and such goods 
as nxles and bolts for railway purposes,” 
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FIRE DEPARTMENT THAT NUMBERS MIL- 
LIONS 


Every Inhabitant of Austria Subject to Fire 
Service on Call. 


Austria boasts the largest fire department 
in the world, for every able-bodied citizen Iu 
town or rural district can be summoned hy 
the mayor or chairman to perform service 
Without pay. The law, however works no 
hnrüdship, as the larger cities maintain a paid 
department and the smaller toswns and. vil- 
lazes have excellent, well-trained volunteer 
departments, which now number over 10, 
O00, with 395,000 men. 

Special pride is taken in the "hook-ludder'" 
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'"HookH-Ladder'" Work 


companies, whose work is similar to that of 
our own Pompier crews. 

In every factory there are one or more vol- 
unteer companies, and throughout the conn- 
try there is a remarkable uniformity of ap- 
paratus and methods. 

The Vienna department is the one after 
Which the nation patterns, and great pride 
is taken in the efficiency of even the small- 
est companies, 

A general fund for the promotion of the 
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service and assistance of families of firemen 
injured or killed while on duty is secured 
through a tax of 2 per cent of all the In- 
come of the fire Insurance companies, 
Outside of its large cities probably no 
country in the work! equals Austria In the 
perfection of its fire departments. 
HUGE DIAMOND WEIGHS 3,023 CARATS. 
IS REPORT. 


A huge diamond, weighing 3,023 carats and 
valued locally at $5.000,000, has been found 
in the Premier mine in the Transvaal, near 
Pretoria, is the report. Such a diamond 
would exceed in size any other ever foun. 
M. Levy, of New York and a heavy owner 
of the Premier Company, wis not impressed 
by the size of the stone, He said: “There 
is no demand today for huge sems which 
kings formerly coveted, It is doubtful if a 
stone ns big as the WKoli-i-Noor will ever 
ngain be eut in its entirety, This great liñ- 
mond will be divided into as many smaller 
brilliants as may be done economically,” 
CLEANING THIRD RAIL WITH SOLUTION. 


The removal of sheet and ire from the 
third rail of electric roads of that type 
continues to he a troublesome problem. Пё 
ice cutters and thawing inethods are vet hy 
no means perfect. 

A solution of canstic chloride of ealeuin 
mixed with warm water in the proportion of 
38 pounds of chemical to 715 gallons of water, 


Location of Pipe, 


is being used on one of the lines running 
out of Chicago, The mixture is carried in 
innks on the tar aml fed onto the rail 
through. a !4-ineh pipe. A gallon will corer 
a mile of rail. Very thin ice conting is en- 
tirely melted: heavier jee is softened so the 
sleet brushes clean it off. The Street Rail- 
way Journal says: “The corroding effect 


415 


af «aici chloride on the copper is some- 
what in dispute, but by so distributing the 
solution that it does not reich the bond, any 
danger is, of course, avoided.” 
ea vc рын =_—— 
HORSES RIDE IN AUTOS. 


When horses ride in nutomobiles the ta- 
bles may truly be said to bave actually been 
turned. This very thing is aetusallv belng 
done in France, The vehicle Is used for 


Horse - Auto 


Palace 


the transportation of valuable race horses 
when being token from stable to depot, or 
fo/the race track. The entrance is at the 
pent, the door swinging down to make an 
incline, The interior is padded, and a par- 
tition ean be inserted when occasion requires 
two passengers, A trap door gives the driv- 
erg chance to see that the horse is all right, 
and a feed box containing oats and anotlrer 
for hay make the trip a pleasant one. 
pic 

DISCOVERING PEARLS BY X-RAY, 

In п series of experlinents recently con- 
ducted in Ceylon, oysters were subjected to 
the X-ray to distinguish between those соп- 
taining pearls and those /contalning none. 
ТЕ is sald the experiments were very satis- 
factory in results, 

| ca on 
GERMAN AUTOS UNDER $500. 

German automobile manufacturers are put- 
ting on the home and English market a 4- 
veylinder motor ear, holding four persons, at 
n retail price of $486.65. IË for ouly two 
persons the cost is $73 legs, The machines 
аге sald to be of excellent construction and 
шпага про to a rensonoable extent, 

Popular Mechanics mailed monthly, post- 
age prepaid, to any address in the world, $1 
per year. 
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Automobile Covers a Mile in 34 1-5 Seconds 


Machine 


A new world’s record in aiutoniobilin;s wis 
made пи ë (he Oram: Daytime (FIorida) 
beach course on January 25th, when a Ios- 
fon auteomabhilist. H. L. Bowidin, covered: à 
mile in 354 1-5. secomls, or at the rate of 1605 
miles an hour, 

The Merecedes ear th whieh the run wis 
hide, known ns the “Firing Duteliimian 11:7 
was equipped for the ocension with two 4- 
eyvlinder, GO-horsepower etnies conpled tan 
dem and the frame was [еп орч be dre 
serting two steel plates 20 inclies long in the 
center, savs the лое, Fhe vibrat 
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How to Telephone 
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FLecords 


of the powerful лии» thus titted np is 
so геп ihat heforé cach trip it must be 
zone over thoromglly aml every bolt and nut 
пие &ecure. 

(ther notabli runs were made һу Louis 
м. Ross 4drivine a freakish looking 20-horse- 
power steam cnr, ealled the “Teakettle,” 
wlichonmunde а mile in 38 seconds, and by 
Arthur Ale Dountld, driving a §0-lorsepower 
^spier; mile in 242-5 seconds, as close ape 
роле te Bowdin's time. 

The nim of automobile drivers now is said 
to he tre miles s minute, 


Clear and Distinct Pronunciation Better Than A Powerful Voice.- 
Germs On the Mouthpiece. 


There sre virions simple > Matters imi- 
nected with the proper aud-unprepeér use of 
ihe teleplione, which, if generally mulerstaed 
amd heeded, would make this very. conven- 
ient instrument of commatiiowion, If not a 
thing of beauty пий @ Joy forever, at least 
very ше more КГА огт than miany 
people now find it to liege 

(me thing appesrs to/he tolerably certain 
паі evervone does vot know the wav to 
get the best results. / А common mistike by 
those. whoo use the telephone is that they 
ido not place the lips close enough to the 
instrument. This, perhups, ts due in many 
eases do [he fact that the old style instru- 
ment was a/verv different thing fron the 
present one, In the former case it was nec 
essary to Keep the lips some Inches distant 


[rom the box and to speak across the open- 
Ing arl] not into it. "Get further away from 
the Phone” was a familiar саш. when 
the old strie instrument was in use, nul 
many old subscribers cant get over tlt 
"long distance habit,” as the telephone prir- 
lanee has if, and the eommarml to “talk 
louder" is often heard. Another reason for 
the failure to place the lips close to the 
transmittinz motntthlipiece is the fear of germs 
which, natural enonzh, perhaps actuites 
nix. 

“Рин telephone users who Know thai 
it is necessary to get close to the “phone,” 
sid an observing operator to me the other 
пат, "and who object to the moist or pos- 


«у unclean mouthpiece, offen give the 
rubber piece ao thorengh wiping with a 
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handkerehief before talking. Some zo even 
further and form an auxiliary mouthpiece һу 
circling the rubber one with their hands, 
thus keeping the lips entirely away from it. 
You will hear people yelling at the top of 
their voices, though that elass is diminish- 
ing every day, for it is becoming better un- 
derstood that п moderately low tone with 
{һе lips close to the instrument secures the 
best results.” 

The operating part of the telephone meeli- 
anism, the diaphragm and the carbons, are 
in the dise back of the hard rubber mouth- 
piece, and it is absolutely Impossible to get 
too close to it. 

Lhe voice of the speaker has much to do 
with the distinctness of the message, The 
worst telephone voice is the basso profundo; 
the man who in ordinary conversation cun 
be heard like a megaphone above all others 
is usually asked to repeat. He could save 
himself a lot of trouble and his listener as 
much inconvenience if he would strike a 
higher key than is natural to him. Ав à 
rule women’s voices are the best for ordi- 
nary telephone work, but not for long dis- 
tance service, Then a strong, clear voice Ig 
required. Having a gowl telephone voice, 
however, is not the whole thing. The good 
speaker must enunclite distinctly, The one 
who juubles his words in ordinary conver- 
sation can be understood by the person in 
front of him notwithstanding his imperfect 
manner of talking, becnuse the listener Sees 
the speaker, and the eye assists the ear, but 
on the ‘phone it is quite different aud “Can't 
understand you" is a frequent reply. 

Defective enunciation has caused шу to 
believe that certain sounds will tet carry 
in the teleplione, like "s" and th Ёс. but 
these sounds will carry all riglit and be un- 
derstood if the person who пеге them does 
во distinctly. 

sald an expert: "If I svere/to lay down a 
rule for teleplioning, I should suy, keep the 
chin well up and speak with a large amount 
of air in the chest, articulate slowly and 
distinctly and use the, lips; that is, throw 
the voice In the front part of the mouth— 
and be courteous.” B. 

— of hog i — 
ANOTHER. METHOD OF LIFTING А 
LOADED WAGON, 

A loaded Avagou may be lifted easier by 
theanethod shown iu the saccompunving 
sketch, writes C, J. Case, of Troy, Pa., than 
by the method shown in our last issue and 
contributed by Lee R. Clarke, of Bozeman, 
Montani, 
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By the method here shown the crib is 
built under the wagon to full height of the 
axle bottom and the pole is then adjusted 
on the erib. Stone is then placed 
under the rim of the wheel nnd stone or 
wood under the other end of the pole, and 
the horses started up. If the wagon and 


load weighs 8,000 Ths. of course, the actual 
weight lifted. wonuld/ be approximately one- 
fourth of 8,000 or 2.000 Ihg, the weight on 
one wheel | Mr. Case says he frequently 
makes use-of this means to oil the wagon 
with load oun, 
——— A — — . 
UNIQUE FLOATING LIGHTHOUSE. . 

A new type of flonting signal or buoy hus 
leen adopted by the English Lighthouse 
Нел, and the one illustrated herewith hag 


Light Burns 31 Days 


been placed outside the Portsmouth harbor. 
It can be seen a long distance in дау time, 
and at night burns a powerful oil lamp, 
Which requires filling only once in 31 days, 
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ICE BOX WITHOUT ICE. 
Miniature Refrigerating System for the 
Home. 


It is now possible to keep your ice box at 
a temperature of from 35 to 40 decrees 
throughout the year, without ever hanging 
out the ice sign or having the drain pipe 
stop up on vou. Not only that, but no im- 


Cold Storage at Home 


pure ісе ean emlauger the family's hefti, 
ail the supply of coll never rives out. 

The above results are naccomplished) ly а 
small portable refrigerating plant, either 
built info a box or applied to the one al- 
rendy In use, and which is a miniature of the 
иеп ice-making йшй coll stare, plants 
manufacturing artificial Гое or сии great 
buildings. 

The power to operate fle cooling process 
may be either à small gasoline engine, or if 
the house is lighted with electricity a small 
electric motor is recommended. When 
&tarteid the machine runs coutinuously with 
very little attention, With the exception of 
filling the oil etips owce or twice a week 
there is really nothing to do. 

The cooling liquid is forced through the 
refrigerator imm.pipes, amd while It cools does 
not produce the moisture and consequent 
dampness occnsioned by the use of ісе, 
About one-half horsepower is required for 
the work where it is desired to manufacture 
20 pounds of ice per day for the table, and 
less power where the refrigerator is used ns 
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cold storage only. It is said the cost of 
operating the outfit is no more than is usu- 
ally paid for ice during a season. 
FUNERAL SERMON PREACHED BY 
TELEPHONE. 


In Des Moines, Iowa, recently, the funeral 
serviees for a young girl who had died af 
diplitherin were conducted отог 2 the tele- 
phone, the minister preaching to two Audi- 
‘ices, one at the house and one at the 
church. The girl had requested) that the 
funeral sermon le preached at the house, 
and as friends could net attend /hbecause of 
the nature of the disease, this expedient was 
nsed. The minister preached. nt the churel 
end of the line, withthe aid of à megaphone. 

S ah 7 е 
LOCOMOTIVE THAT EXHAUSTS 
DOWNWARD. 


А freak locomotive bns been used in the 
eonstruetion: of the New York subway, In 
order net to coat the white roof of the tun- 
nel with a liberal larer of soot and dirt. This 
engine doesnot absorb its own smoke, but 
does flie-next best thing, and by menns of 
the cūrions stuck extension shown in the 
illustration exhansts underneath itself and 
toward the rear, Locomotive Engineering 


"== E 


"The Freak Locomotive 


wove: “When running forward this locoimo- 
tive ean do what few other locomotives can 
do-it cun rnu over its own smoke." 
DOE X CMS 

The value of the electrical manufactures 
in this country during 1904 is estimated at 
$230,500,000. Of this amount dynamos and 
motors of all kinds amounted to $51,000,000, 
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ICE PUNCH FOR HEAVY 
ICE. 


Users of water power, 
and not only the smaller 
(Шей, experience constant 
trouble with ice forming 
üt the intake. Frequently 
it is no easy matter to get 
nt the trouble, and a cor- 
respondent of the Ameri- 
can Miller sends a sketch 
of a home-made machine 
Which is guaranteed to 
break holes every time, 

The drawings will give 
à very good idea of what 
is required. Old shafting, 
two inches or more in di- 
ameter aml of any length, 
шау be used, as required. 
Any old gear lying around 
the will will do for the 
windlass. The only new 
part required will be a 
self - trip hook. The 
heavier the bar the better 
the punch, 


MECHANICS, 


Ice 


319 


Punch for Heavy Ice 


TESTING CONCRETE BLOCKS. 


Concrete blocks may be tested by means 
of à screw-juck and 5-ton platform scales in 
ilie manner shown in the sketch, says Henry 
W. FKdwards of Grand Junction, Colo, and 
the test may be relied upon for all ordinary 
purposes, 

The mixture to be tested should be 
rammed in a wooden box 9 in. square by 
aU in. long, inside measurement, and allowed 
to stand for several days or weeks until set. 
It is then subjected to pressure in the appa- 


For Testing Concrete Blocks 


rutus shown, ami the moment cracks appear 
on either of the visible sides of the block 
being tested, the pressure exerted by the 
Sscrew-jack should be rend off on the senle 
bean. This is not the ultimate crushing 
strength of the block—that can rarely be 
ascertained—Lbhut affords a comparative test 
of the tensile strength of the block, which fs 
sufficient for ordinary purposes, 

omo te — —— — 

DEAD BLACK COLORING FOR IRON. 

Clean all grease amd dirt from the metal 
io be blackened, and apply, either with a 
brush or by dipping the article in the 
liquid, the following compound: One part 
bismuth ehloride: 2 parts mereury bichlo- 
ride; 1 part copper chloride; 6 parts hydro- 
cebhlorie acid: 5 parts aleohol: 52 parts water, 
theroughiy mixed. 

After applying the liquid place the metal 
in bolling water and let it remain therein 
nt that temperature for a half-hour. Re- 
pent this operation until the color is deep 
enough, and then fix the color by placing 
the article for a few minutes in a bath of 
boiling ofl, After removing, heat until the 
oil is completely driven off, This method 
is recommended by the Blacksmith and 
Wheelwright, 
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TOOLS FOR CLEANING SEWERS. 


Sewers frequently get choked up and 
enuse no end of trouble, but bow they are 
again put in service is something unknown 
to but few outside those who make az spe- 
clalty of such work. The tools required are 
much more numerous than might be stip- 


Operates Sewer Cleaning Tools 


posed, nnd many special instruments. have 
to be kept on hand for use when ordinary 
means fail The Municipal Engineer illus- 
trates some of the new “specials” which any 
expert sewer engineer will know how to 
make and use, 

Мо. 1 is п root cutter, which will prove п 
valuable aid to the many engineers and sew- 
er superintendents who have trouble with 
tree roots growing through defective pipe 
joints of open joints in small brick sewers, 

No. 2 is n scraper for removing deposits 
of the softer materials which are still too 
dense or too sticky for flushing out. 


No. 3 is n corkserew which will penetrate 
any bundle of rags or paper and either pull 
it out or disintegrate it. 

NO, dis à plunger which is of special value 
in conduits to remove roughness when they 
have not been thoroughly cleaned before 
laving. 

No. b is a chisel for use in breaking off 
hard cement left on unwipel joints, whith 
projects amd catches rags, papers; ete, It^will 
niso serve to cut off hard materials which 
have caught in open places in joimts,/ A cor 
set steel has been knowl to stop a pipe 
sewer by catching in яше ап openinz in a 
joint and serving as п hook on which to 
hang a miscellaneous Tot of obstructions that 
followed. 

No. Gisa brush which exsily removes the 
üceummulations of rease/ on the walls of 
sewers пеп hotels, boarding — houses and 
certain manufacturing plants, 

No. T is a eli whieh is sometimes needed 
in place of tite seraper, o. 2, and may stir 
up such soft but zdlesive materials as do 
not vield rendily to the seraper, when they 
may be Йп® or старечі ort. 

мо. Sis и scoop for removing deposits 
of sau] from sewers, It sometimes happens, 


Curious Special Tools Used in Cleaning Sewers 


T) ыи == 


POPULAR MECHANICS. 121 


especially in new sewers, that a heavy rain- 
fal] will wash deposits of sand, gravel or 
clay into a long line of pipe, practically fil- 
ing it. These deposits are hard to remove in 
pipe sewers and in the smaller brick sewers. 
The seoop cain be operated for several bun- 
dred feet successfully, though slowlx. 

All these tools are fitted with sockets for 
use with the Felton coupling for sewer rods, 


Г uu. „ ы... ee - = 


Niagara Falls has an electric bakery. Sot 
only are the various machines for mixing 
the dough, rolling out ami cutting into form, 
performed by machines operated by electric 
power, but ain inmense oven is heated һу 
the electric eurrent, o smell of smoke, na 
dust from ashes is known: when the haker 
wanis to lake he simply tonelies a button 
andina few momenta the oven is in a glow. 

Kleetric current is chenp in Niagara. for 
thousnnds of horsepower are being cot- 
stantly generated at practically ne operating 
expense, Water that formerly weni pluie: 
ing over the Falls is now turned from its old 
course aml sent through giant turbines 
which turn the generatore and produce the 
electricity which operites all the immdusiries 
of the town, amd many others iin Bufalo 240 


Which permits inv desired manipulation of 
the tool on the end of a string of rod sec- 
Hons and at the same time makes easy. the 
removal of the rod in sections at à manhole. 
The coupling is shown in the smaller of the 
3ceompanving ents, It ean be nsed also for 
pushing s lantern through a sewer for the 
discovery of leaks or surreptitions connec: 
tions, whether in pipe or brick sewers, 


An Electri " Bakery 


Wiles away. ineluddinz al the street ears of 
that city. 

Hrondiy speaking, the cost to the ordinary 
consinner of electricity lor cooking, ranges 
freni eight eents-to 15 cents per kilowatt- 
hour, says The Western Electrician. At 
Мп Falls, however, the current. is zen- 
erated so cheaply; that it is supplied in some 
stances os lov as four cents, dt is not 
арто а иь. that there sre other places in 
this conntry where waterpower is available 
to operate /cenerating units at such a low 
eost Пы current eun be used in the vicinity 
Lor iomestie purposes as well as for operat- 
ing marhinery and illumination. Conse- 


iuently we max first expect to see it used 
extensively in communities whieh 
eent po smeh sourees of newer, 


nre mil 


The Electric Bakery at Niagarr 
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LIGNITE FOR LOCOMOTIVE FUEL. 

A substitute for coal and wood has loug 
been sought, especially in countries far from 
conl deposits. 

Railroads in Colorndo, Wyoming and the 
Southwest have experimented with lignite, 
a fuel half war between peat and conl iu 
composition. "Taking 100 parts, it is made 
up as follows: Carbon, 40 parts; easily eva- 


Spiral Corrugated Tube 


porated matter, 32 parts; water, 20 parts; 
ash, 8 parts. 

An attempt to partly dry and press into 
small bricks some Wyoming lignite, resulted 
in making it eost $1.60 per ton, while conl 
mined in the same region costs $1.10 per ton. 

Being light, lignite throws out many 
smirks when burned in locomotives. To pre- 
vent this, the old diamond stack with cone 
and netting in it is used, air openings in the 
grate are fine, and the ashpan is almost 
closed, This hinders the draft, so a small 
exhaust nozzle is used to produce it, Less- 
ened locomotive power results from the 
small amount of heat in the lignite, Inability 
to force the fire, and back pressure in the 
evlinder. A Wooten boiler having a large 
grate has yielded good results, but the best 
have been obtalned with locomotives having 
spirally corrugated boiler tubes, 

Instend of pnssing straight through the 
tubes and out, the sparks follow the spiral 


Grate for Stoves 


groove, nnd cool off. Advantages gained 
are: Freedom from spark danger, enlarged 
exhaust nozzle, ability to haul heavler loads 
and a higher speed. 

With this outlook, more locomotives are 
being fitted with corrugated tubes, and in 
time lignite may become an economical rail- 


road fuel, 
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It is now possible to burn the lignite in 
stoves and house furnaces, but special 
grates have to be used. Lignite burns with 
a fine white ash, but requires a generous 
supply of air. 

ЖХ С а 
REMARKABLE CURES WITH 
LIGHT. 


Apparatus by Which Four Patients are Treated 
at the Same Time 


ELECTRIC 


No hospital in England or on the conti- 
nent is now considered up-to-date without 
an equipment of the Finsen light apparatus 
for the trentment of lupus, Dr. Finsen, the 
inventor, diel п few months ago, but the 
improvements he would have made, had he 
lived, are being effected by his enthusiastic 
followers. 

The illustration from the Electrical Re- 
view, London, shows the latest tvpe of the 
apparatus by which four patients may re 
ceive treatment at the same time. Sus- 
pended from n strong support is an are lamp 
of extremely high candle-power, around 
which is suspended a heavy metal eylinder, 
serving to carry the telescopes and the nec- 
essary pipes and taps for the water-cooling 
of the telescopes and compressors, through 
which the rays pass before reaching the ра- 
tlent. The telescopes аге constructed — of 
brass barrel, with rock crystal lenses to con- 
céntrate the rays of the are lamp. At the end 
of each telescope nearest the lamp a space 
is left between two of the lenses, which 
is filled with distilled water; around this a 
water jacket is fitted, to permit of the cir- 
culation of running water from the main 
supply, in order to keep it соо The diš- 
tilled water fulfills the double purpose of 
eliminating some of the heat rays, and of 
preventing the top lens from cracking owing 
to its exposure to the great bent from the 
are lamp. At the other end of the telescope, 
for a apace of about 12 in. between two 
more lenses, is a column of distilled water, 
which absorbs further heat rays, Around 
the four telescopes are arranged couches on 
which the patients lie whilst under treat- 
ment: the part to be treated is brought to 
the point of convergence of the rays through 
the telescope, and compressors consisting of 
rock ervstal lenses, between which a stream 
of water is continually circulating, are 
pressed firmly on the skin, in order to ren- 
der it anemic, as the presence of red fluid 
would prevent the ultra-violet rays from 
properly penetrating. Here occurs the final 
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Electric Apparatus Treats Four Patients at the Same Time 


exclusion of the heat rays, and the chemical 
rays alone reach the patient; By an in- 
genious arrangement, the fullest nseis made 
of the light from the lamp; so that the enr- 


a ——  —— —— 


EXPERIMENTS PROVE THAT CONCRETE 
PRESERVES METALS FROM RUST. 


That concrete preserves iron and steel and 
prevents it from rusting at all, even though 
it he partiy rusted when imbedded in the 
concrete, ія proven by two interesting ex- 
periments made by. the Boston Transit Com- 
pany during the construction of the East 
Boston tunnel. 

Aine strips of sheet iron, 2 In. x 6 in.. were 
clenned till bright and free from rust and 
imbedded in a hollow cylinder of concrete. 
14 in. hy 30 in. outside dimensions, the walls 
being 3 In. thick. When hardened this evlin- 
der was kept filled with water and placed 
in the tunnel. For a while water percolated 
through the concrete readily, but at the end 


rent consumption is about 50 amperes only, 
ns against 70 or 80, or even more, in the 
older types. The worst skin disenses nre 
cured by this treatment. 
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of two months it had become watertizht. At 
the end of two vents the nine strips were 
removed and found to he as free from rust 
nml as bright as when placed in the con- 
crete cylinder. 

In the other experiment a badly rusted 
square plate was cleaned by Aling so that 
its general surfaces were bright, but rust re- 
mained in many small pits, This was imbed- 
ded in a block of concrete, placed in water 
for two days sand then dried In air several 
lays. This wetting and drying nroecess was 
kept up for two years, when the plate was 
removed. Its condition was the same ns 
when placed in the conerete except that the 
composition of the old rust had changed 
some ао that its color was yellow instead 
of reddish brown as formerly. 
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Powerful Winter Car Ferries for Detroit River. 


Launching the ''Detroit of Detroit'' 


Powerful ear ferries at Detroit are tlie coti 
necting link between Canada and the United 
Stutes for several Important railways. The 
eurrent in the Deirolt river ls very strong. 
and when great windrows of ice form ex- 
ceptions strong vessels sre necessary fo 
ebat these forces, 

The Miehigin Central Railway system re- 
cently launched at Detroit n powerful new 
ear ferry, christened “Detroit of Detroit,” 
amil especially titted) for the hari sinter 
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HANDS ENJOY NOON-DAY PERFORM- 
ANCES. 

Impromptu concerts and wmusleville per- 
Гота пеон іх the meuns bx which employes 
of a Milwaukee tec-mochine раи үа 
{нее their noon. honr. —he- [Ин] walit- 
teer to perform, and it i rare that some 
outside imfluenee drag one away, The hit 
of noonday pleasure relaxes tired bodies, 
employers saw, iul lentos the men in а 
happy and contented trime of mind. 
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THE AUTOMOBILE SHOWS, 


The merih asmnünl autemohile shows in 
Sew York amd Chiengo attracted thousands 
of visitors to inspect Inrzer exbiibits than ever 
before, The motor lnunel is stendily grow- 
ing in popularity and is improving in speed 
amd comfort, The 1905 types of autos show 
n decided improvement in standardis of 


work on the river. The boat meusures 308 
feet dn length on deck, is of 64-foot beam 
ard 1915 feet deep. It has two propellers at 
each end, whieh are operated. independently 
lx means of compound engines, having ey- 
шея 24 nnd 48 inches in dinmeter by 33 
inches stroke, The steam phant consists of 
two double-euded boilers, 13 feet by 12 feet, 
und two single-ended boilers. 13 feet by 111. 
feet. It is said these big ferries rarely fail 
t make the trip across the river, 


октап. Experts estimate the proba- 
ble sales of automobiles during this venr at 
abont  $30,000,000, Theme is s growing 
tendency to place the motor in an upright 
position In preference to ihe borizontil. 


— — — ÁÀ", —————————— 
HUGE MAUSOLEUM PLANNED FOE 
CHICAGO. 
А huge mausolenin with catacombs ani 


erypts, patterned after that of Westminster 


Abbey, and costing $150.000, is the project 
of the Montrose (Cemetery. Associntion of 


Chicago, The plan is unique in this country, 
though there are few American cities where, 
hecnnse of the nature of the enrth and the 
presence ef water at a short depth, burial 
above ground is practiced exclusively, This 
is true of New Orleans. The erypts in the 
Chicago mausoleum, it is said, will Þe sold at 
$1,000 each, There will be In all 108 indi- 
vidual eatacom ls, 
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THE KERR COMPOUND STEAM TURBINE. 


Drawings here given show the interior 
plans of a recently invented 10,000 horse- 
power steam turbine, which uses Helton 
buckets on the rim of a disk, against whielr 
steam from nozzles is directed. 

In a recent article Power says: "The tur- 
bine is made up of a number of chambers, 
in each of which revolves one or more buck- 
et-bearing disks, the number being deter- 
mined bv the amount of steam expansion 
for which the turbine is designed.” 

The buckets, Fig. 1, are double, elliptical 
in shape, and sharply curved at the bottom. 


The steam from the nozzles is divided at 


the point of connection of the two buckets, 
Which later are riveted, B, or dove tailed, 
A, to the disk. A nozzle, D, is provided for 
euch stage of steain expansion, and steam 
admission is hand regulated. 

Six different expansions are arranged for 
in Figs. 2 and 3, the first two chambers hav- 
ing single disks, the next two, two disks, 
and the last two, three disks. Steam enters 
at E and passes to steam chest and through 
the nozzles to the buckets. Exhausting at 
F, it enters the next apartment, goes half 
reund and again exhausts, so continuing to 
the final outlet, The disks are all of like 
diameters, hence the buckets all travel at 
the same speed, It is planned to have the 
speed one-half that of the steam jet flow- 
ing through the nozzle from one stage to 
the next. The areas of the jets and buckets 
are progressively increased to allow the en- 
tering steam to pass with this velocity. Af 


Fig. 2. 


this condition is maintained, the steam will 
be discharged from each set of buckets 
practically at rest, having delivered all its 
energy to the disk, and by dividing the tur- 
bine into a sufficient number of stages this 
velocity cun be kept within required limits. 


Fig. 1. The Herr Compound Steam 


Turbine Huckets 


In the turbine illustrated the bucket disks 
йге 8 feet in dinmeter, the inlet pipe 8 inch- 
es and the exhaust 36 inches in diameter, 
designed to expand steam of 200 pounds 
pressure to an absolute pressure of two 
pounds, 

—— — —iÁir t —————— 

When а good razor paste is needed use 

the grit from a fine grindstone, 
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IGNITION FOR MULTIPLE CYLINDER 
ENGINES. 


The jump-spark system seems to have 
proved itself satisfactory to nutomobile 
huillers, and a large number of the 1905 
machines will use it. 

The magnetic spark plug has worked well 
on slow speed engines, but it is unsatistac- 
tory on automobile and launch motors with 


„їл GE 
Battery 
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Fig. 1 Те Engine 

Серт ers, 
varying speed. A perfect make and brenk 
timing device is needed to make it а suc- 
сева on these latter. 

A well-known American automoblle build- 
er willl use the alternating magneto this 
year. This gives n timed jump-spark, but 
the trouble here lies in the fact that its 
magnets sometimes lose their mngnetisim 
and have to be remagnetized at the factory. 

In the Automobile Review, Н. L. Hubler 
saya that the ideal ignition outfit for multi. 
ple evlinder engines should consist of л stor- 
age battery for furnishing current to Ahe 
сой, and a dynamo to recharge this battery. 

A storage battery gives n large, hot spark, 
but used alone, it must be recharged, 


whether convenient or not. 


Ё 
: mmy Perle 


we Come Punk apart ceti. 
Fig. 2 
Using the storage battery only to start 


the engine would do, if the voltage of the 
battery were always as high as that of the 
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dynamo. As, after mse, it might not be, 
switching from one source of current to the 
other would cause trouble sith the vibra- 
tors (Fig. I). The best way seems to be to 
use the battery current for ignition, leaving 
the dynamo to charge the battery when 
necesgmry. 

Fig. 2 shows the Aviring plan for n four- 
cylinder engine using four single coils. To- 
day, short cireuit troubles may be banished 
by using well insulated timing devices, 

Fig. 3 shows wiring for a single coil on n 
four-cylinder engine. Apple's timing device, 
here used, distributes the current to the 
cylinders at the same time that it times the 
enrrent from the baitery, The cost is leas 
nnd only one vibrator requires attention. 

The complete ignition outtit of this type, 
consisting of the ignition dynamo, six-volt 
storage battery, coll timing device, switch 
and plugs costs about $60.00, The user need 
buy no primary batteries, he has a simple 
ipparatus, and two sources from which to 
get а spark. 

Re 


CONCRETE FOR PAVING STREETS. 


~ 


Concrete street pavements are being test- 
ей in Bellefontaine, Ohio, and other cities, 
so far with satisfactory results. Asphalt, 
which Is generally regarded as the еа] 
paving is very expensive, soon wears out, 
and has a tendency to get slippery when 
wet, 

Concrete is both artistic and economical. 
For a street pavement smooth cement sur- 
faces would not afford n good footing but 
the surfaces could be moulded with shallow 
corrugations and the result be п pavement 
ndapted to all kinds of vehicles, Concrete 
is so éeusy to repair and so strong even if 
undermined that the idea seems a good one, 
but of course, like every other pavement 
ever laid, can only be properly tested by 
time and use. 
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HOW WOODWORK IS SET ON FIRE BY 
STEAM. 

Mysterious fires occur occasionally, when 
it seems impossible to trace their origin. A 
large and elegant dwelling house in New 
York was not long since burned, aml it wits 
fonnd that the tre was mused hy п strim 
drum in contact with wood, with which it 
wis encased, The manner in whieh a leat 
of less than scorching Intensity sets fire to 
woodwork is not generally known. The ton- 
Uitions to produce this ore, first. n degree 
of heat not less than 212 degrees: secon, 
the presence of wood in close proximity to 
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PORTABLE ELECTRIC POWER PLANTS. 


A portable eleetrie power plant with all 
its parts constructed to withstand the strain 
nef ohanting over ronuzh roads from point to 
Paint as reuuim«L is a new mud Interesting 
development їп this Hue, The plant is 
шош on 2 steel truck, whieh dis fitted 
with a top amd curtains for «protection 
against the elements and the whole appara- 
tus eun be drawn by two horses. 

The outilt is efficiently used for operating 
electric tools, temporary electric lighting anid 
like purposes, It consists of a 2Z-horsepow- 
er gasoline engine having no water pipes or 


Courtesy of the Poo Goa Engine Company 


Portable Electric Power Plant 


the iron steam pipes; third, tlic existence of 
scale or rust on the iron: fourth, varxving 
temperature, The heat drives the oxygen 
from the iron rust, whieh, then becomes 
what is known ия reueed/ iron. a finely di- 
videl metallic powder of the natural color 
of iron. The heat weressary to ignite the 
wed, which is m “tinder-like condition, 
from its proximity-to the hot pipe, is gen- 
erated in the-ripid oxidation of the iron. It 
absorha oxygen) o rapidly under certain 
nmospherie conditions of humidity and tem- 
perature as to glow for s few seconds, long 
cnotigh to. set the adjoining wool on fre. 
The greatest caution should be exercised in 
installing heating systems to allow ample 
apace between steni heating pipes nnd iil- 
jacent woodwork, 


connections which are liable to freeze, but 
having n special design of  eylinder nnd 
witer Jackets, which carry enough water to 
eon] the evlinder. The water bhns п free 
passage to the alr and maintains an even 
temperature, Water must be added to 
make up for loss by evaporation, but no 
other attention is required in this respect, 
A water glass in the evlinder gauges the 
height of the water. The gensoline engine 
is belted to n dynamo of the sume capacity. 
re 

An electis raibway to carry passengers 
up Mt. Mane is the project of a Paris tom- 
pany. The Hne will end at the Aiguilles du 
outer, 14.4380 ft. above sen level, This will 
he the grentest enterprise of its Kind, It 1s 
paid there will be but one tunnel. 


www.VintageMagazinesOn-DVD.com 


=> 


For more magazines like this click here 


POPULAR MECHANICS. 


NI 


POPULAR MECHANICS. 


REMAREABLE ROLLING LIFT BRIDGE AT 
CLEVELAND. 


Longest Simple Truss Span Sherzer Bridge 
Ever Built. 


A new railroad bridge at Cleveland, Ohio, 
has a movable span 160 feet in length from 
center to center of hearings. The bridge is a 
double-traek rolling lift structure and is built 
at an апе of 60 degrees 30 minutes 20 sec- 
onds in order to meet the requirements of 
the city of Cleveland and the War Depart- 
- ment calling for a clear channel for nariga- 
tion 120 feet wide, 

The bridge is operated by two 50-lorse- 
power continuous current motors and all 
operntinzg machinery and motors are placed 
upon the movable span. The pinion at the 
center of the rolling segment, engages with 
the rack which is fixed and supported nzlonz- 
side the girder: this is said to simplify both 
machinery oud operation and shorten the 
total length of bridge required, Despite the 
strong operating power provided, the bridge, 
in ordinary weather, is operated by less than 
20 horsepower. 

When closed the tracks interlock with the 
mechanism for locking the bridge so thnt it 
cannot be operated before the proper signals 
are given, Deralling tracks also prevent the 
passage of trains, 

The structure is designed to carry two 
17Ti-ton locomotives drawing a uniform load 
of 5,000 pounds per Heal foot on enel track: 
the rails weigh 100 pounds per yard. The 
bridge is supported by Portland cement. çon- 
crete piers resting on piles. 
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STERLING SILVER FURNITURE FOR AN 
ORIENTAL PALACE. 


A suite of sterling silver furniture, com- 
prising two ordinary easy chairs, two couch- 
es, four tables, a dressing table and i large 
cabinet, all modeled and chased In the Louis 
period style, las recently been made in Lon- 
don for the рите otan Oriental ningnate, 
says the Keystone, 

The pieees are npholsterel in dark bue 
plush at present, but n rich silk brocade is 
to replace thia. / Several of the makers best 
artiafa-nre now engaged in decorating а 
sterling silver bedstead, also. Four emble- 
matieal ficures, each 2 feet 9 inches high will 
surmount the pedestal at each corner, and 
the panels are decorated with studies after 
the pictures “Somnus” and “Dancing 
Nympls,” by Albert Moore, R. А. 
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CONCRETE NOT PROOF AGAINST FUNGOID 
GROWTH. 


Hats cannot gnaw through concrete, but 
fungus can grow through it. There was a 
remarkable instance of this found in Ports- 
mouth, England, recently, where a fungoid 


Fungus Growing Through Concrete 


zrowth forced its way through three inches 
of concrete nnd two inches of asphalt. thus 


shawing the great leverage of growing 
plants, The fungus was n mass 30 inches 


in circumference and grew to a height of 
inches, 
LARGEST DAM IN THE WORLD FINISHED. 


The huge Cornell dam, with the exception 
of the Egyptian pyramids, the largest piece 
of masonry in the world, is at list com- 


pleted. On Jan, 31 the flood gates were shut 
down for the first time. It will take two 


venrs for the reservoir to fll and it will 
form: n lake 16 miles long, and the sites of 
aeveral towns whieh were abandoned for It 
will he flooded. The dam lins been. under 
onstruction for 10 xears and cost $9,000,000, 
The submarine boat “Simon Lake X," in 
submerging tests made at Newport News a 
few days ago, broke the record formerly 
held by the French tvpe submarine. The 
“Rimon Lake X" was sulinerged 38 ft. and 
returned to the surface in just 30 seconds, 
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We want first to observe the different 
forms of grinding һу means of the emery 
wheel, and construct our wheel accordingly. 
There are flat surface grinding in which 
the emery wheel is utilized for general 
grinding, evlindrical grinding in which the 
wheel and the work are rotated, and com- 
mon tool grinding in which the processes 


of tool sharpening form the main work, It 
might be well. to refer also to the smoothing 
of surfaces with grinding wheels of emery, 
as the emery wheel of modern times is used 
for this duty quite frequently. In faet, the 
modern emery wheel has supplanted many 
other forms of tools and devices in shops 
and mills for grinding purposes, For this 
reason, it is a good idea for the technically 
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How to MaKe Emery Wheels 
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inclined man to bé familiar with the con- 
struction of the modern emery wheel. 

First of all, we want the substantial 
emery wheel, with the powerful frame, the 
necessary attachments, and the correct coni- 
position. Such wheels are usually built up 
in the shop. There are several designs of 
the wheels possible to make and the at- 
tached illustrations are suggestions, in this 
line, The composition of the body of the 
wheel may be wood, built up lenther disks, 
or hard rubber, ete, / The ingredients em- 
ploved are gine, Шилте, silicate of soda, 
and celluloid. 

Fiz. 1 shows the common piece of block, 
hardwood selected) becouse it is well sen- 
soned, free from knots nnd flaws, excep- 
tionally touzh im fiber and possesses other 
fentures that n reliible wood should have 
for an emerv wheel base, The tougher tlie 
fiber, the better, ^The wheel may be turned 
down.-In ecireujir form by means of the 
lathe ond the disk used entire. In some 
places, howéver, the disk Is made up by 
using separate V-shaped pleces, one of 
which ig/ shown in Fig. 2. This piece is in 
readiness for insertion in the general body 
forming the cylinder. Then when all of 
the pieces nre joined on the common metal 
huh with its flanges, the flange bolts are 
put through and tizhtened and we have a 
body work as in Fig. 3. Fig. 4 shows the 
plan of the flange. There is one of these 
flanges for either side of the wood. This 
holds the separate wood pieces in line. 


Capped Journals. 

A goad trpe of iron-capped journal to 
sustain the shaft of the wheel, so that the 
wheel max be put in position for covering 
with the emery is shown in Fig 5. "These 
journals ean be purehased from almost any 
machine builler. The arrangement of the 
journals on the stand of the emery wheel 
is shown in Fig. 6, the box bearings being 
marked B, B. The shaft is provided with 
n tight and a loose wheel at C and by the 
nse of these wheels with proper belt and 
shifter, the emery wheel can be started and 
stopped at will. 

The emery wheel itself is marked A. 
Some of the wheels are first wound with 
textile fabric, such as strong duck, or sim- 
ilar cloth, about the cylinder, previous to 
applying the emery. The process of wind- 
ing a wheel with texture, paper, sheet mub- 
ber, or leather is shown in Fig. 7. Usually 
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the base of paper, cloth, rubber or leather 
is secured with cords wound on, and the 
cord-winding operation is conducted on 
practically the same lines of operation as 
the paper or cloth winding, The emery 
wheel proper is placed in its frame and set 
up as at D Fig. T. Then a crank FE is set- 
screwed or keyed to the emery wheel shaft 
and this crank is used to turn the wheel. 
Sometimes a pulley is fixed to the shaft in- 
stend of the crank and the wheel is operated 
with a belt. With the power belt, more 
strain ean be secured on the winding parts 
and a better and tighter operation result. 
The line of the goods in process of winding 
from the rolls to the wheel is indiented at 
Е, and at G. These rolls nare properly 
“braked” so as to make the winding firm. 


Ready For The Emery. 

The next process involves the application 
of the emery, Fig. 8 is n cross sectional cut 
through the center of the wheel. The slinft 
is marked H and the woolen V-shaped 
pieces, which are held in position in disk 
form by the flanges are indicated J. The 
wound cords on the surface are marked К: 
the flanges, I, I: the stands for the bear- 
ings of the shaft, L, and the crank for trn- 
ing the affair is at M. The glutinous mat- 
ter on the rope surface for the purpose of 
retaining the emery may now be applied. 
There are men who manage to do good 
work with the common brush and common 


flue pot, while others need specially) male 
devices, The common glue brush, however, 


can be made to do the work satisfactorily. 
Higrings of tanks and burners nre some- 
tines arranged, at considerable cost, to de- 
posit glue liquids over the turning cylinder 
below; this being followed by the appliea- 
tion of the chosen emery. A cootl-sized glue 
pot with the usual means of keeping the 
contents at an even temperature is just as 
food. Apply the glue with a brush like the 
one shown in Fig. 10 and rub the surfaces 
with a serub-brush similar to the one in 
Fig 11. 

For n distribution of the emerv, a regular 
emery distributer may be purchased or a 
device like that In Fig. 9 muy be made. 
This is simply a tank made of sheet metal, 


with parting walls between ench of the 
Fringes, The 2auces are simply pleces of 


flat metal inside the reservoirs which may 
be Tilted to the right or left by means of 
the wheels at N. By tilting one way or the 
other, the channels controlling the flow of 
emery are opened or closed and the flow of 
emery governed thereby. The flow of the 


emery is downward by gravitation through 
the nozzles P, to the revolving emery wheel 
surface n little below. Thus the seattering 
of the emery is accomplished. In regard to 
the grade of emery to select, the coarse 
Mo, 36, if for a rasp-like face, or the fine 
So. 120 emery, if for polishing and buffing 
purposes, Will be required. No. 90 to Xo. 
120 Include the sizes most in demand for 
ordinary work. The numbers indieate the 
size of the grains of emery. No. 120 means 


Fig. 11 Fig. 12 


Fig. 10 


пп emery ground so fine it will pass through 
п mesh or sieve having 120 wires to the 
square inch. The No. 36 is the size passing 
through a mesh formed by using 36 wires 
to the square inch. The dead smooth sizes 
enn be mide up for practical use as well os 
the exeecdingzly course numbers, But these 
extremes ire not much used. As a rule the 
common bastard, second cut, smooth cut, 
ete, are in common use, It is not often 
that the dead smooth wheel con be used, 
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while one of the medium slzes is very fre- 
quently needed. 


Evening Off. 


One of the final operations is the evening 
off of the surfaces, This has been done 
very successfully with processes that In- 
volve the placing of the wheel in a lathe 
and turning it down with steel cutting tools. 
But this process requires an expert and the 
best of tools and contrivances, The ordinary 
machinist simply builds an erener similar 
to the one shown in Fig, 12. First construct 
a wooden frame about 2 ft. long and 10 in. 
wide. This is made of a piece of hardwood 
board, with two end pieces the same width 
as the board screwed on as shown. These 
end pieces form the support for the emery 
cloth, so called. This emery cloth Is usually 
а leather base, on which the emery of de- 
sired fineness is scattered after the proper 
giue surfacing is made, This part is marked 
К. After a littl use the constant pres- 
sure of the wheel on toe leather causes the 
leather to assume the partly oval condition 
shown. There should be a wooden handle 
secured to the board top as shown, so that 
the user mar hare a good grip on the de- 
vice, The device is held in one hand against 
the revolving surface of the emery wheel 
and the necessary fineness of finish Is 
ground on in з little while. All lumps and 
uneven places are ground off quite speedily. 
The emery wheel is then ready for use, 

a — —— 


METAL COSTUME PROTECTS AGAINST 
ELECTRIC SHOCK. 


A German inventor has produced a metal 
dress which is said to protect the human 
body against powerful electric: currents. 
Hitherto rubber cloves have been the means 
of protection employed by electricians and 
the number of deaths resulting from aececi- 
dental contact has been great. 

The new eleectricitv resisting dress is de- 
signed on the principle that metal is a better 
conductor than the human body. It is made 
of woven metal, or flne wire gauze, nnd 18 
so supple that the movements of the body 
аге unrestricted. / The garment is worn 
either underneath or over the clothing, In 
testing the device the inventor, clothed in 
the metal garh, received a shock of 150,000 
volts, the-eurrent passing through the metal 
dress and not affecting its wenrer. Fre- 
quently a 500-volt current will kill à human 
being. Electricians of several larce German 
works have adopted the costume: but the 
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Woven Metal Costume for Elec- 
tricians. 


average American electrician will give one 
look at it and go on taking chances, 
FIRST TURBINE STEAMER TO MAKE 
LONG VOYAGE. 


Australia’s first turbine steamer the “Loon- 
gana” was recently finished in England and 
covered the distance from the English dock 
to Australia in 32 days, 1 hour, 24. minutes 
(actual steaming time), The machinery 
worked without a liteh throughout. The 
lirst 3,300 miles were covered at a speed of 
16 knots and 410 miles nt п speed of 17 
knots. | 

The vessel is 300 feet long, 43-foot beam 
and 12 feet deep in the water. She is to be 
used for the speedy transit of mails up the 
Tamar river to Lanneeston, Tasmania. 

a ——— — —— 

The 1905 edition of “Shop Notes," Just out. 
Contains 200 pages and numerous illustra- 
tions, Price, 50 cents, postpaid. 
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How to Make a Portable Electric Heater 


Ну Harry Н. Townsend. 


Anrone can make the portable electric 
heater described below, without the use of 
an ohnmmeter or the necessary apparatus 
for finding the resistance of wire. The con- 
&truetion is very simple and the materials 
required few and Inexpensive, 

Select two boards 17H in. long by бї in. 
wide by 5& in. thick; dress and sandpaper 
one side of the best of the two boards. 
These are for the top and bottom, and must 
be nice and smooth, 

Select four pieces 915 in. long, *& im thick 
nnd 1!5 in, wide: these pieces nre for the 
standards that hold the top and bottom 
boards together. They must be set or 
screwed to the top and bottom boards, as 
indicated in Fig. 1. 

A, B, C and D are the four pieces for the 
uprights: these must be set perpendicular 
to the bottom board and must fit the top 
the same as the bottom, These pieces had 
hest be put on with screws, so they will fit 
tightly. In Fig. 2 is shown their dimen- 
Sions. 


These pieces must be placed во аз 


й E 


to leave a margin of !4 in. on the sides ond 
no margin on the ends, ns per Fig. 1l. When 
this is done we haré a frame which has 
neither sides nor ends excepting the four 
uprights. 

We can now wind our coils for the henter, 
Cut 28 pieces 16 ft. lonz from a coil of 
broom wire: this wire is used in broom 
factories, anid it ise also used by tin- 
ners. It can be bought for 8 or 10 cents a 
pound, and 2*5 ЛЕ, will be enough. The 
rauce is Xo, 19 B and &, 

Wind eneh one of these 16-ft. wires upon 
n l5in. iron rod; be sure and wind it close 
and tight, so that when топ take it off the 
rod it will present a closed spring. 

After they are all wound (14 to each set), 
they must be joined together, as in Fig. 3. 
Fourteen of these coils must be made as if 
they were one coll as per sketeh, and 14 


to make the other coil, We will then have 
two coils in the heater, and either or both 
of them can be turned on or off at once, 
These coils must now be put in the frame 
о that they will not touch any of the coils 
in either set, They ean be fastened to the 
top and bottom boards with double-pointed 
tacks. Care should be taken about driving 
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the tacks in far enough, because if they are 
not they will break loose and make the 
sides of the coil springs touch each other. 
The free ends of ench set of coils will be 
used for connecting up to the circuit, so that 
they will not be eut off, 

Cut two pieces of sheet iron 15% in. long, 
912 in. wide; also two pieces 5% in. long by 
15 in. wide for the ends. These pieces 
should be perforated with a tin. punch, 
The maker ean select some pretty design, 
во that the punehings will not look rough 
when done, 

Fiz. 4 Is a home-made fuse block, Му in. 
x 2% in. x 6 in. Binding posts, 1 and l', 
nre 1 in. high and are larger than the other 
ones, The current comes in at 1 and 1' and 
pisses hy wires to 2 and 2°, thence by fuse 
wire to 4 and 4°, and then by wire to 3 and 
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4. The only binding posts that we will use 
for the stove will be 4 and 4', 3 and 3', 
and for the current intake 1 and 1. 

This block is made of poplar or any other 
kind of lumber, as it is thoroughly proteeted 
by the mica. It ean be placed about 1% in. 
from one end of the heater and fastened 
there, After being fastened bore four small 
holes exactly beneath posts 4 and 4" and 3 
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and 3' and then make connections, nas in 
Fig. 5. 

The switches can be placed on the top of 
the heater, opposite the fuse block, and in 


convenient 
be like Fig. 6 


fastened n 


the middle ean be 
handle. "Ihe top view will 
when completed. 

Before the sheet-iron pieces are put in, 
the four standards should have some small 
strips put in between them at both top and 
bottom, во that the strips will not fall 
ihrough, and also 16 holes should be bored 
in the bottom board in the center with a 
jn. bit. The bottom boards should have 
a small leg, diameter, 15 in. x 1 in. long, 


Г == 


© C 
; Fig. 5 


5 с 
sò the cold sir ean circulate to the beating 
apartment. Then ploce the sheet-iron strips 
in and fasten them with little strips. 

Ihe coils are made for 104 volts, but if 
the wood gets too hot, paint it with fire- 
proof paint and it will be all richt,for 110 
volts, The cost of suchoa machine should 
not exceed TE cents. 


^ fee г 


DIL. 


The. sheet-iron pieces should be made 

with as many holes in them as possible, 
— — —R 

When through using a square wipe all 
perspiration marks from it, ond ocensionally 
put on a few drops of oil. Never use emery 
or sandpaper on nickel or black finished 
squares. 


wood 
scraped into one-half pint of turpentine. If 


HOW TO BUILD A CONCRETE-MIZER. 

To build the conerete-mixer shown in the 
illustration line a cubical wooden box with 
No. 10 sheet steel and arrange an iron man- 
hole nt one corner. Mount the box on two 
corners or trunnions, one of which i$ à piece 
of 3-in¢h pipe, through which water [s лп 
troduced and the other of which is connect- 
ed to л hand-crank by means of à gear-wheel 
and pinion. 

Turn the manhole up to receive the charge 
from the hopper and then fasten it down. 
Revolve the box a few times to dry mix the 
ingredients, then introduce the proper quan- 
tity of water by hose and. nozzle through 
the hollow trunnion, and revolve the box as 
long as necossnry, 


Tanck 


i op Go а Pies П Н 1 


ATOLL A 


Hone-Made Conorete Ахат 


To discharge the contents into a wheel- 
barrow to be transported to the work, re- 
more the manhole and rotate the box part 
way. Do not have the mixer placed so far 
away that a long trip on the wheelbarrow 
is necessitated, or the liquid will separate 
from the material and, if the wheelbarrow 
leaks, will run out and reworking the con- 
crete will be necessary. 

This apparatus was highly recommended 
hy Henry W. Edwards of Grand Junetion, 
Colo, in a paper rend before the Atlantic 
City meeting of the American Institute of 
Mining Engineers. 

— — ái —————— 

The following paste is good for keeping 

light: — One-fourth pound heeswax 


it is wished to darken the wood add linseed 


011. 


POPULAR MECHANICS, 


SHOP NOTES 


А SPECIAL METHOD OF BRAZING CAST 
IRON. 


The following process is given by a cor. 
respondent of the Blacksmith and Wheel- 
Wright as hls particular method of brazing 
cast iron, The illustration shows a piece of 
windmill, all in n solid east piece, with a 
brenk at A, and brazed from the inside In 
the manner described. The writer sats: 

"I take 1 part of pulverized class, 2 parts 
oi ground marble, 4 purt of carbonate of 


Brazing Cast Iron 


iron, 2 parts of pulverized borax. For flux 
take 1 part of water nml 1l part of pulver- 
ized borax. To grind Your marble nnd iron 
tuke а bastard file or an emery wheel about 
No. 36 grit, so as not to make filings too flne. 
To pulverize the glass I take a piece and 
hammer on ib on mx anvil One learns in 
a few hanunerings/the best way to pulver- 
ize it, "There is à trick in it, but E don't 
know how to explain it. 

"When your casting is ready to braze, take 
your mixture and the flux and make a paste 
and put а thin cont on each piece and bolt, 
strap or sire them together so they will not 
move while in the fire. Put it In clean fire 
and heat to high red heat; put your brass 
spelter on it till it melts; use plenty of it on 
Your work to be sure of a good job. When 


ihe brass is melted, eut off your blast and 
let it rest there till it turns nearly black, 
then you cin remove it and put it away во 
you can use your fire if you are rushed. 
When cold take off braces, bolts or wlre, 
Whichever it may be, file ap and your job 
is resdv. Sow remember, If. there is any 
dirt or grease von won't cet rid of it. I heat 
the iron to i red heat aml use steel brush 
and vive it a gond brushing. Then let it 
coc]. Don't bolt. tlie braces too tight to- 
sether; if rou do, when you heat your cast- 
ing it will expand and your brass wont go 
through where it should. You must use 
borax the sime gs if vou were going to 
Well steel, To braze iron or steel do not 
use glass or malleable iron; use only borax 
With some carbonate of iron, and of course 
you anust use the brass You must cake 
your eon] so there will not be too much 
sulphur or gas in it to spoil your job." 
— —— — —— A" Bm —— — ——— — 
MAKING А FLOOR-CLEANERK, 


The floor-clenner shown in the sketch 
was made by a correspondent of the En- 
sineer fron some rubber belting about 3 
in, wide nnd 18 in. long. ‘Two pieces of 
hardwood 6 in, wide, 18 in. long and 15 іп, 
thick were cut in the form shown, and put 


. HOLE FOR HANDLE 


AUS A BELTING 


SCREW HOLES 
Hubber Floor-Cleaner 


together with the rubber between them, s0 
that the rubber projected below the wood 
about 7 luch, Ап old broom handle wus 
петте and the cleaner was complete, 

The floor on which this was used was a 
cement one, ind the cleaner worked well 
for pushing water out of the room. It is 
also good os п mop for drying a floor after 
a тиот, 

——  ÁÀ— ——— 

Aluminum, because lt withstands the 
action of acids, is a suitable material for 
hooks for removing photographic negatives 
from] acid baths. It makes good acid fun- 
nels, also. 
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WARMING WATER FOR SHOWER BATH 
OR WASH BASIN. 


There are many estublisliimmentis where 
“ieam is available in which a shower lath 
can be used with advantage bv the em- 
ploves of the plant, for their refreshment in 
the summer season, nnd for purely bathing 
purposes nt the ond of the day's work all 
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The Shower Bath 


the year round. At a recent meeting of the 
Pacific Const Gas Association the device 
shown in the necompanring illustratión was 
presented in the “Wrinkle Department" for 
the consideration of inen working in ens 
manufacturing establishments, and was met 
with strong approval. 

It 15 made with n pleee of 2Z-Ineh or 2th- 
inel pipe 215 feet long. Xt. ihe lower end it 
іх eluecd to =% uel Where the coll water 
enters nt the upper endethere is n redueing 
T to "4 inch. "The slde opening is where the 
hot water is taken off to the shower or 
basin. At the tòp of the T there is inserted 
a perforated tube of I'5-ineh pipe with eap 
on the lower end. This tube is connected 
with 2the live steam line. The user ean get 
the desired temperature of water by adjust- 
Ing the valves on the cold water and stenm 
inlets. This will be found very hnndy and 
а clienp shower for use at the works or any 
ulace where steam Is to be bad. 
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THINNING ZINC PAINTS. 


The proper medium for mixing zine white 


is pale boiled oll. Many firms manufacture 
pale boiled off especially for this purpose, 
and the painter will ordinarily sare him- 
self eonsiderable trouble һу proeuriuz this 
proper medium at the ontset. 

In mixing vine paints, use ns mineh oil 
und as little turpentine ns possible, the oil 
being pale boiled, ook keep tbe paint as 
“round” ns possib[|e, АП zinc points ean be 
applied much rounder than lead дік, 

Oxide of zinc and sulphide gine white, 
when gronnd in oll dp the form of au stiff 
paste, slioukd be kept from sir in the stock 
casks, nnd whenever n portion is removed 
the surface shonkh be smoothed down and 
covered with a little raw. linseed oil. Never 
use water, but alwaxs oil, for covering the 
surface of zine paints. 

—— Nae 


SAFE SPEEDS FOR GRAY-IRON FLY- 
WHEELS. 
The following valuible table of safe 


apeeds for grav-iron flrswheels has been com- 
piled hy Wy H. Boehm, superintendent of the 
rivheel department of the Fidelity and 
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Casualty Company. The American Machin- 
ist savs: “The table is figured for a margin 
of safety on speed of approximately three, 
which is equivalent to a margin on stress 
developed, ot factor of safety in the usual 
sense, of nine." 
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CARE OF PACKING RINGS. 


Packing rings used by air brake repair- 
men should never be hung on nails or hooks, 
as they are soon sprung out of n true circle 
by their own suspended weight, necessi- 
tating much filing away of the ring to make 


Efect of Hanging on Sallis 


it fit the cylinder. This, says Locomotive 
Engineering, is especially true of governor, 
triple valve and equalizing piston rings. 
For the small rings use tin boxes slightly 
larger than the rings, which should be laid 
fnt in the box. Large air pump rings 
should be laid on shelves, If thus cared 
for, the circle will remain true and the 
rings may be readily fitted. 
a E, —— ———— 
TO REPAIR CRANEPIN BRASSES. 


шыш ommum m 


The sketeh shows a worn-out wristpin 
box from a high speed engine, the dotted 
lines showing where the pin had worn the 
metal away. A correspondent of the Enzi- 
neer tells how he repaired It. 

Tt was taken out, put In the lathe and 
hored out to the lines 1 and 2, and the six 
l4.]n, radial holes (A, B, С, ПО, E; F) were 
drilled. 
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Babbitting the Hox 


diametere than the wristpin was then 
turned and the boxes babbitted around it. 
The boxes were then put in the lathe and 
bored ont to the size of the pin. The oil 
Erooves were eut and the rod connected. 
The brasses пате never given the least troi- 
ble since the repalr and the babbitt does not 
require keying so often as the brass box did. 


381 
VISIBLE SIGNALS FOR TELEPHONES. 


In a factory or plant where there is con- 
siderable noise at all times and where the 
room is so large it is not always possible 
to hear the telephone bell, an ingenious ar- 
rangement for visible signals may be used 
to ndvantage. 

Red incandescent lamps of about 16 can- 
dlepower each will serve As good signals 
and several should be placed at various 
points where they will be likely to be no- 
ticed, if automatically torned on. Connect 
them all on the same pair of wires and 
run these to the telephone, 

Оп the back eof the closet or partition 
where the telephone is placed mount a block 


Clapper and. Hack 


p, ' 


EM i 
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FIG, 2 Clapper and Hook 


of wood thick enough to have its upper sür- 
fice flush with the magneto ense. On an 
ordinary snap switch without п handle at- 
(auch a long bar having a weight at its 
outer end and small hook made of copper 
"wire. Mount this on the block. Slip the 
hook over the elapper of the bell and bal- 
ance it. Figs, 1 and 2 show this arrange- 
ment clearly, When the telephone — bell 
rings, the hook will slip off, tne weight fall 
and the switch will throw on the red lights, 
notifving any one in any part of the room 
who may see them that there is a call at 
the "phone. 

This ingenious apparatus was first used 
in n large steel mill where news of n fire 
in the town was noised abroad by the boiler 
house whistle upon notification over the 
‘phone, says a correspondent of the Ameri- 
ean Machinist, 
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А GOOD METHOD OF SAWING WEDGES. 


For this purpose use n good. stiff back 
saw, sharp. First saw line A A down to B. 
Second, saw wedges C out and then raise 
them up one-eighth inch to make а guide 
for the sharp ends of the wedges D, all of 
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Sawing Wedges 


which saw off at the line B after the C 
wedges nre snwed off. 

"We use piteliy floor seraps,” says n cor- 
respondent of the Blacksmith and Wheel- 
wright, “and after the first wedge cut, every 
cut makes two wedges, and they stick bet- 
ter than a shaved wedge," 

— p —— 
BRACING A STEAM-HAMMER FRAME 


A crack developed in one of the stand- 
aris of à lü-cwt, steam hammer while some 
large motor pinions were being forged n 
short time ago, The Electrical Magazine, 
London, tells how the standard was braeced 


Bracing a Steam=-Hammer Frame 


so that though it ling been used for heavy 
jobs вете шоп it shows no sign of 
breaking more. | 

The crock is shown nt А. A 2-in. square 
bar of steel was forged to the required 
shape, as shown in the sketch. Cooling 
contracted the bar and so braced the frame. 

There were produced in the United States 
last year 280,000 tons of lead, 
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HOW TO FIX PEARL TO GLASS. 


The design desired should be first care- 
fully gilded in outline and the Spaces be- 
tween the lines filled with very clear var- 
nish, Allow this to become tacky, and. then 
with n little size on the end of the finger 
pick up some of the flakes of pearl put 
them on different parts of the letter fill in 
with smaller flakes and press (some pearl 
powder on to cover the space, completely. 

Apply the varnish with a soft hair fitch, 
says the Master Painter and зей е work 
is quite dry press n fèr off tinfoil well 
into the breaks to fix dhe pearl/to the back. 
Paint over with tinted whité lead, mixed 
stiff in boiling oil with sufficient japan gold 
Bize to ary quickly 

i — 
A SIMPLE METHOD OF BURNING OUT- 
LINE LETTERS ON GLASS. 


Write the l@tters/in with a wenk solution 
of white matting’ acid, This will roughen 
the surface, of the glass. Gild the letters 
with isinglass size, bringing the gold be- 
youd the ]etters in order to obtain a bright 
margin-line Then write the whole of the 
letters. center and edges, with japan gold 
Size nnd red lead. When dry remove sur- 
plus gold with water. Varnish, japan gold 
size or conchmaker’s black japan makes a 
good protective lacking. 

CLEANING BOILER TUBES. 

In discussing a previous article in the 
National Engineer Chas, B. Risley says: 

There seems to be no objection to the use 
of na scraper ns n cleaner of boiler tubes, 
except the laborious task necessary when 
it is used, as against the comparatively easy 
work of operating a steam blower. In my 
opinion neither of the above methods gives 
the best results, The great majority of 
scrapers are not efficient tube clenners be- 
cause they cause the soot in the tube to bulk 
up ahead of the scraper in à manner that 
necessitates the seraper passing over some 
of it and compressing to the sides of the 
tube, resulting in a poorly cleaned tube. 
The soot, s0 compressed, forms a surface 
upon which other soot finds easy and eon- 
venient lodgement. 


With purely steam blowers, trouble 
arises from the Расі that tle moisture in 
the expanded — steam, after leaving the 


cleaner, forme а scale on the tube that calls 
for the use of a scraper for its removal. 

I belleve that the hot blast flue cleaner 
will clean tubes more thoroughly than 


POPULAR 


either or both of the methods previously 
mentioned. 

With the hot blast system we have, for 
example, for a 4-ineh tube, a steam nozzle 
“i inch in diameter, which is used to syphon 
the gases from the furnace at approximately 
SUD To 1,000 decrees, the size of the gas 
inlet being 2140 inches in diameter. In this 
way the volume of steam is superheated, 
(hus preventing moisture or cold air enter- 
ing the tube, 

1 have conducted a number of tests to 
determine the temperature and velocities 
oF the discharge of steam tube cleaners, 


with results as shown in the following 
tuble: 
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FORGING HOLLOW SHAFTS HAVING 
LARGE HOLE IN CENTER. 


їйї deg. 
150 ЕЧ TOU 
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Hollow shafts of large diameter having a 
large hole in the center which tapers towurd 
the ends (Fiz. 1) should be forged in the 
manner shown in Fig. 2. Bore straight 
through the largest diameter ami then put 
the ends under the hammer or forging mi- 
chine and bring them down to the dinmeter 


Fig. 1 


Fig. 2 
of the rest of the shaft, says a correspond- 
ent of the American Machinist. This re- 
duces the size of the hole at the ends and 
reinforces the shafts where the couplings 
are shrunk on. 


MECHANICS. 


oud 


such shafts are used in our large men- 
of-war. In a 16-in. shaft the hole for a few 
feet at ench end is about 6 im in diameter 
widening into a hole 9 in, in diameter at 
the center, 

$$ r 
HOW TO BURN OUTLINE LETTERS ON 
GLASS. 


The following instructions apply where 
ench letter is to be outlined with a Dur- 
nished line t inch wide, the interior of the 
letter being in n dull gold. 

Lay the glass flit on the table, and for 
the parts of each letter which nre to be in 
dull gold leare plain glass: plate coat the 
regt. With embossing blick. The exposed 
portions of the lass should then be eaten 
away with hydrofluoric geld, which will not 
attack the covered portions ond will do its 
work in a few minutes to n half-hour, de- 
pending on the strength of the solution. 
To ascertain the depth to which the acid 
lins enten draw п needle or other fine steel 
jnstrument against the edge of the letter. 
When deep enough, pour off the acid and 
wash the surface of the glass with clean 
water. Remove the black with turpentine. 

Gild the letters, allowing the gold leaf to 
eoe beyond the edge of the letters to the 
required width of the burnished line. Use 
i weak solution of isinglass as a medium. 
When dry protect the gold line by à coating 
of red lend and gold size. When this is 
hard the surplus gold may be readily 
washed off. 

If the plate glass cannot be removed from 
the sash, the acid cannot be used in the 
manner deseribed. In such case lay the 
cold around the edges of the letters on the 
back, on a weak solution of isinglass, Cut 
the gold on a cushion and place on the wet 


size, When dry, the gold from the face 
gide will appear bright. It may be further 
burnished, if desired, by rapidly pouring 


hot water on the letters and allowing it to 
run off, using great care to prevent the 
voll washing off, if à weak solution is used, 
Puint the line of gold in with a backing of 
cold size or varnish and red lead, and when 
it hardens wash off the gold beyond the 
edze of the line. To make the letters ар- 
pear dull done to the edge with isinglass, 
write the inner part in with pale varnish 
nnd when almost dry, gild, 
——— —or— -c 

Our readers are urged to contribute to 
“Shop Notes" any kinks which they have 
worked out, or may be using to advantage 
and which others might use with benetit. 
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MEANS OF REMOVING MOISTURE FROM 
COMPRESSED AIR. 

Compressed air would be even more ex- 
tensively used than it now is were it not 
for the presence of moisture which, in some 
instances, would do damage to the work in 
hand. 

In a large plant where compressed air 
is used a zrent deal, the moisture was suit- 
cessfully disposed of nfter several menns 
had been tried and failed, says Power. 
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Héemoving Molstaré from Compressed Air 


The receiver pressnre being 80 pounds 
and only 25 pounds being necessary, а Te- 
ducing valve or pressure reculator was in- 
stalled, as shown in the sketch, which las 
made dry air a possibility. 

The drain shown at the bottom of the 
tank шау be opened and a piece of paper 
held under it, and no moisture will he vig- 
ible, except perhaps a little off, Tf it has not 
been opened for quite a while, 

Sinee this apparatus has been put in, 
there has not been any more trouble with 
moisture, and if it helped in this ease it will 
surely help others. 


LENGTHENING A TWIST DRILL WITH 
PAPER. 


Some time ago I had a casting, as shown 
in sketch, to be drilled at a, b. e, and d, 
l-inch hole. The holes hnd to be drilled ab- 
solutelv in line through both lugs, for a 1- 
ineh shaft to go through. 

I clamped the casting to the angle plate, 
and after I had drilled through the Tug, a, 
I found that the drill was not long enough 
bv 14 inch to drill through lug b.a Of course, 
I could have turned the casting nround and 
drilled from the other dug, tut this would 
have necessitated п very careful lining up to 
get them absolutely in line. Instead of 


Distanos Reached With a Naw 1-Inoh Drill, 


reversing the casting, I took the drill out and 
Wrapped paper around the taper socket on 
the drill, then by placing same in spindle 
of drill amd tapping it cently, I succeeded in 
drilling through both lugs at one setting, and 
the drill never slipped in spindle, 

I know of no rig that can be fixed up 
any quicker than this one, providing there 
is nothing at band except the average length 
of drills.—Xormzan, Muscatine, Iowa. 

— M — À———— — 


THAWING А PITCHER PUMP. 


To thaw a pitcher or com- 
mon kitchen pump, unscrew 
the pump and put a hollow 
elder or small iron pipe down 
the main pump pipe. With a 
funnel at the top of the tube 
or small iron pipe boiling hot 
water can be made to reach 
the frozen part. Keep pour- 
ing the hot water. Two feet 
cin be thawed in two min- 
utes, Before retiring draw a 
pail of water so there will be 
п supply on hand.—Contrib- 
uted hy Carl Baum, Val- 
paraiso, Ind. 


PUMP 


PPE 
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HANDY TABLE FOR SPACING HOLES IN 
CIRCLES. 


Ihe following table for spacing holes in 
cireles, &ent us by J. C. Bush of Duluth, 
Minn., is a great time saver and avoids mak- 
ing numberless trials, 

suppose the problem wus to divide a 62- 
ineh eirele into 44 equal parts, First find 
44 in the table and on the same line under 
S is .071339. Multiply this by 62 which 
vives 4.423018 in. Having drawn two diam- 
eters at right angles to each other the divid- 
ers are set to 4.42, using a seale of one- 


tenth. Convenient for draftsmen and pat- 
ternmakers, 
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This table ean be extended to any number 

by consulting Trautwin, pige 1022. 
ЕЕРЕЕ 5 

To test the purity of turpentine drop a 
small-quantity on a piece of white paper 
and expose to the air. No trace will be left 
if the turpentine is pure, but if it contains 
oil or other foreign matter the paper will 
be greasy. 
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EASY METHOD OF REMOVING ENIVES 
FROM SICKLE BARS. 


This is a dificult task unless the smith 
knows just how to go about it, and compara- 
tively simple when he does. Many a smith 
has tried to remove worn out or broken 
knives from mowing machine sickle bars by 
means of a chisel and punch, with the result 
that the rib on the back was either bent 


Taking Knives from a Bickle Bar 


double or broken in two, says a correspon- 
dent of the Blacksmith and Wheelwright, 
To make an easy job of it, catch the knife 
to be removed firmly in a vise, having the rib 
on top of the vise but not caught in it. Then 
with a set hammer placed so it will just 
catch the knife and not the rib, drive down- 
ward, and the rivet will he eut off, as if by 
magic, between the knife and the rib. Cut 
but one rib at first, and then cut the other 
one, and the blade will then drop off. In 
this way ten blades enn be knocked out in 
as шапу minutes without trying the patience 
tco greatly. 
-=-= m 
TAKING SPUDS OUT OF BOILERS, 


Plumbers often find it dificult to take 
spuds or nipples out of old boilers as in 
hammering spuds to loosen them one is apt 
to disfigure or split them. To take them out 
without injuring them heat nipple or spud 
with torch or furnace and when hot put on 
pipe wrench and unscrew, If it does not 
come heat a little more. This method &aves 
time, trouble and noise.—Contributed by 
Arthur Ed. Hauslein, Chicago, ПІ, 
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CLEANING FLOORS. 


One pound of common soda and one 
pound of quicklime melted or mixed in one 
gallon of boiling water, is good for remort- 
ing hard paint and restoring color of floors, 
says the Master Painter, saturate the floor 
with the solution, sprinkle clean, sharp sand 
over it and  serub with soap and water. 
This will clean and blench the floor per- 
fectly and it may then be waxed, 

— — — dis — ———— 


WIPING JOINTS IN HARD PLACES. 


Where a building is equipped with a 
wronmshi-Iron pipe screw joint drainage 
system and where a joint must be wiped 
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Fig. 1.—Whọro Joints Must Не Wiped 


under the closet to connect the vent to the 
lend bend connecting. the closet with the 
waste pipe, considerable trouble would be 
saved, says the Metal Worker, if the 2- 
Ineh vent pipe were connected with the lead 
bend before the cementing and tiling was 
set and ifa 45 or 90 degree bend wos made 
in the.2-inelhi pipe, so as to allow for any 
inaccuracy of the piping or fixtures when 
finally set. . This would allow the pipe to 
be still further bent or straightened to meet 
the requirements, Some idea of the condi- 
tions met with under the floor where the 


TURN TO ENTER 
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joint must һе wiped are presented in the 
plan and elevation given in Fig. 1. The 
dotted lines show the extent to which the 
lead bend may be moved in order to facili- 
tate the wiping of a joint when the vent 
connection is made with the lead bend. 


It is often dificult to hold the heat until 
the joint is property made, where the pipe 
is as thin as the lead bend or the vent pipe. 
Fig. 2 shows an arrangement for maintain- 
ing the heat until the work is finished. An 
old piece of tin plate or sheet iron is bent 
in the form of à small basket with ends ex- 
tending up to turn down over the end of 
the lead pipe and so support the basket at 
the point desired. Suficient nir spaces to 
slow free radiation of the heat and con- 
tinued combustion. of the hot coals which 
should be placed in the basket should be 
made, Perforations in. the sheet metal will 
antüce. Stuff the top. end of the bend with 
paper to prevent the generation of too much 
heat. This method is convenient where п 
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Fig, 2— Getting Up a Heat 


pipe must both be dried out and heated be- 
fore proceeding with the work. 
— — 


А SIMPLE FIRE EXTINGUISHER. 


Where gasoline is used in any great quan- 
tity there is alwavs danger of fire. In the 
ceiling over the tank containing the gasoline 
hang a fragile bottle containing about a 
gallon of ammonia, by a string or fusible 
link. Should the gasoline take fire the bottle 
Will fall and be broken, relensing the am- 
monia amd putting out the burning gasoline, 
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WHEAT DUMP FOR CUSTOM MILL. 


The sketch represents a method of receiv- 
ing wheat at small custom mills, The farm- 
er places the sack on the board and lifts 


Sal Or Bw “nel 


nia oor — 


per Bete D 


Dumping Board 


it up until it tips, says the American Miller. 
Then the sack slides in oud empties in a 


hopper scale, The advantage of this is that 
every sack of grain can be inspected, to say 
nothing of the suving of labor. 

E ZZ LO 


SOLDERING CAST IRON. 


Soldering cast iron is n rather unsntigsfac- 
tory undertaking at best. The orlinarr 
killed acid is the best flux to use, says the 
Automobile, The surfaces to be united 
анон be made bright and clean: this is 
most important. They should then be tinned 
separately and sweated together. The pieces 
must be kept hot, as апу tendency to chill 
the solder will cause failure, ail the parts 
should he pressed together as closely ag pos- 
sible while cooling, Jt will be seen at ance, 
on commencing the tinning process, that 
Solder has not the апше tendeney to udbere 
to east iron us fo brass, for instance, For 
this reason s soldered joint inv cast iroi 
can never be depended upon to stand much 
strain. Some of the better aml closer caat 
irons enn hardly be soldered nt all  Gaso- 
line motor evlinders are usually. exceedingly 
dificult to sokler, 

eh =ч 
PREPARING TRACING PAPER 


The following is n capital method of pre- 


paring tracing paper for architectural or 
engineering trocings, savs the National 
Builder: Poke common tissue or eap paper, 


any size sheet, lay each sheet on à flat sur- 
face and sponge over (one sie) with the 
follawing, taking care not to miss any рагі 
of the surface: Canadian Тапи, two 
pints; spirits of turpentine, three pints, 
to which add a few drops of old nut oil: a 
sponge іч the best instrument for applying 
the mixture, which should be used warm, 


As each sheet Is prepared it should be hung 
up to dry over two cords stretched tightly 
amd parallel, about eight inches apart, Uo 
prevent the lower edges of the paper from 
coming in contact. As soon as dry, the 
«heets should be carefully rolled on straight 
and smooth rollers covered with paper, 
about two inches in diameter. The sheets 
Will be dre when no stickiness ean be felt. 
A little practice will enable апу one to make 
good tracing paper in this war at a mod- 
crite rate. The composition gives tle sub- 
stance to the tissue pipir, 
— асанна 
ANOTHER DEVICE FOR WINDING 

SPRINGS 

Wither eloss.or open, wound springs of 
any piteh may be wound by the device 
shown in the sketely, says a correspondent 
of the American Machinist. 

Make the pleea A of а suitable piece of 
Aat stock, long enough to rest against the 
front of the lathe bed, and bend to fit over 
the mandrel, M. The mandrel should be 
«4niiller. than the finished spring by the 
unrouut of spring in the material being 
wound... Drill the hole, H, a trifle larger 


Winding Springs 
than the wire used, and chamfer its edges 


п little, Its position determines the pitch 
of the spring: the piteh being steeper the 
farther the kole is from the left. This 
bends the wire just at the point where it 
gors on the пишийго], Do not hold back on 
the wire, as there is practically no waste, 
The collar, C, meonntzod on the mandrel, las 
a hole drilled longitudinally in it, for rē- 
volving the end of the wire. 

To wind a spring, grip the mandrel in the 
lathe chick, pass the wire through the hole, 
II: bend the emil of the wire over at right 
пп ев and insert in the hole In the collar, 
С. Start up the lathe and wind the spring. 
Use n fniriy stiff mandrel and no support 
for the onter cml will be necessary. For 
slender mandrels an old ение mounted in 
the tail spindle may be used, having the 
jaws tizhtened enough to support the end 
of the mandrel, 


For more magazines like this click here => 


344 POPULAR 


RAISING THE STACK. 


The raising of a tall stack always be- 
comes a matter of popular interest before 
it is accomplished and any bungling may 
bring embarrassment to the man super- 
intending the job, who, in all likelihood, bad 
not counted on the group of interested spec- 
tators. A correspondent of the Woodwork- 
er tell how he zoes about this operation, 


Fig. 1 


Derrick pole, blocks, tackle and all nec- 
essary Fizzing were collected soon after the 
construction of the building had been 
started, ns it is good policy to have them 
at hand and in readiness, ‘The derrick or 
"gin" pole usually consists of three poles 
set in a tripoli. In this case a poplar log 
“snaked” up the bank was the best avail- 
able. The pole was 54 ft, long and 10 in. 
in diameter at the top end; the brick stack 
stump was 15 ft. hizh aud the iron stack 


Arrek Stump 
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built and the pole set on it, which gare 
about 9 ft, of space between blocks when 
the stack was "high," ready to set over into 
place. 

Blocks and tackle consisted of a double 
or two-esheave block having oa becket to 
which was fastened one end of the 1!4 in. 
rope (500 ft. long) and a triple or three- 
sheave block. The other end of. the rope 
was the "fall" of the line—or the rope to 
which power is applied, Tt was passed four 
times around the "crab" of the drum; which 
“erab” was a geared windlass consisting of 
a crankshaft, having a crank оту each end 
and carrying a small pinion which geared 
into à spur gear, keved onto one end of a 
spool shaft, The spool was tapered down 
from the flanges toward the middle so that 
the rope slipped тот the center as wound 
on, and one man pulling on the slack end 
would cause it to impinge on the spool 
enough to raise the load pulled by two men 
nt the eronks, This crab was geared so 
that the pinion made six turns to the spur 
пн one and. by means of it, with the 
tackle blocks, two men could raise a load 


Men б 


Fig. 2 


with the spark arrester, was 87 ft. long, 
consequently the pole swas not long enough, 

To meet this @mergency a butt splice was 
made at the large end of the pole by means 
of a 12x12-In. by 16 ft. timber and two 
pieces 6212 in./ by 123 ft. (Fir. 1.) This 
gare 70 ft of pole, hardly length enough, 
allowing 10 ft. for blocks, sling and lashing 
for landing the pole in the stump. To zain 
length a crib of railroad ties, 5 ft. bigh, 
and having a platform of 2-in. planks, was 


of 8,000 Ihbs,—more than 5 men could pull 
up bodily by hand. 

The derrick pole to be raised weighed 
4.000 Ibs. A 3x4-in, by 24-ft. scantling and 
п pair of double 9"j-in. blocks were first 
raised by hand. With this a larger derrick 
pole 5x5 in. hv 40 ft. long Was pulled up 
nnd securely stayed with four guy ropes, 
Then by means of blocks, tackle and crab 
the main derrick pole was hoisted and cuyed 
as shown in Fig. 2. Before performing 
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this last operation the guys to the main 
pole were all pulled very tight by means of 
a pair of small blocks, each guy in turn 
until the slack was taken out of them. 
This was done bv placing a “stop knot" on 
the guyrope, fastening one block to it and 
another to a sling around the post to which 
the guy is fastened. The "stop knot" is 
tied as follows: 

We will say the guy is a 14-inch rope 
and the stop knot rope 43-inch. Take hold 


fo Pole 
Е МИШЕНИ 
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the weight of the stack comes onto this 
lnshing near the center, if the joints are not 
very strongly riveted the welght of the ends 
will sometimes shenr the rivets off at the 
joint uenrest the lashing. To avoid this 
three ribs of angle iron, !4,x2x2 in. about 
20 ft. long were put In, placed egquiistant 
an the inside eirele of the stick, lengthwise, 
and securely riveted to it. Some boiler 
huilders furnish these angle bars te be put 
in full length of the stack, but unless the 


Fig. 3 


of the ева of the smaller rope marked A 
(Fig. 39), with the left hand: bold it against 
the large rope and make three round turns 


toward the right over the large rope. Bring 
the end of smaller rope, marked D, back, 


and take three half hitches to the left. 
Bring the end marked A through the loop at 
C, and attach to the hook of block that has 
the larger number of sheave pullers, It 15 
very important that the zuy ropes пні 
be pulled tight, so that the stack does not 
take n lureh and gain momentum enouzh to 
break one or more of them, 

In the instance mentioned, the tackle 
blocks and rope were not raised with the 


pole. Before the pole was raised “cleat” 
steps about 2 ft. apart were put on and a 
111-10. hole wos bored in the top of the 


pole and a 1-in. round iron davit put in, 
the hook pari hanging over toward the 
stump when the pole was up. А man went 
up carrying a small line with which he 
pulled up a pair of small blocks and with 
this tackle the large blocks and tackle were 
pulled up. 

The appliances all being in place, the 
erab bolted to the foot of the pole, all the 
түк pulled tight, and the ‘makefasts” all 
secure, the lashing was put around the 
stack 3 or 4 feet above the center of the 
weight of the /stuck—thot is, so that the 
bottom end of the stack was n littl henav- 
ler than the top. This lashing is usually a 
rope of the size of the block line, passed six 
times around the stack, and the hook of 
the lower block hooked into three of the 
turns, the other three pulling tight around 
the stack, to grip and not slip up. As all 


stack is of very light weight material it Is 
not necessary except ot the middle, 

Ao set. of four guy ropes were then 
fustened do the stack 11 ft. from the top 
nnd another set of four 13 ft. lower down. 
Everything was made secure and taut and 
then, the stack laying alongside — (Fig. 2) 
the blocks were hooked Into the lashing, the 
winding of the rope on the crab was begun 
nod the stuck slowly went up. Lhe lower 
end was held down by a hand line and thus 
nn upright position was gradually assumed. 
When at the right point, it was pulled over 
into place, settled down on the stack plate, 
plumbed and the guys secured to the eight 
posts previously set, 

le —— 
POINTERS ON ARMATURE COILS. 

Wires should be of the proper size to ob- 
tain the requisite electromotive force, but as 
short and thick as may be, in order to give 
the least resistance possible, "Their electro- 
conductivity should be of the best, good 
copper wires being nearly equal to silver. 
Coils shouid be wound with air spuces, a8 
some heat is alwars generated by their rè- 
sistance, and ventilation cools them. Mica 
and asbestos are gool for insulating arma- 
tures, 


— ili iÓ——— ——- 
The wind pressure upon a flat surface is 
twice that upon a cylindrical surface of the 


came height and width. 
——Wu—— —_ ———— 


Eleven pounds of nails will nnil on the 
1.000 laths required to cover 70 sq. yds. of 
surface. 
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HOW TO MAKE A LEVELING BOARD. 


The board shown in the sketch is handy 
for grading pipe trenches or leveling cround. 
IL шау be made from an ordinary piece 
of lumber 6 ft. long, 8 in, wide amd 1 in. 
or more thick, At the center and at right 


Hame=-Made Level 


angles with the bottom edge of the first 
board rigidly attach a piece of the same 
lumber, about 3 ft, long. At the top of this 
upright piece attach a plumb bob, Mark 
a scale on the bottom of the board and at 
the center. The swing of the bob wlll inii- 
cute the grade. 


Hnots You Ought to Hnow 


Copyright 1804, 


Courteay C, W. Hunt Co, 
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LEVEL FOR GRADING DITCHES. 

A level like the one shown in the Hlustra- 
tion is used in Montana for grading irriga- 
tion diteles, The construction of the level 
is рашу shown. In operation the level js 
carried by one man and an assistant- makes 


Home-Made Level 


marks with а shovel io gnulde the driver 
of the ditelier, which follows About 200 feet 
in the rear, The usual gíades allowed are 
from one-half to three-fourths of an inch to 
the rod. The level being just a rod in 
length is especially handy for the purpose 
mentioned, 


A.—Bight of a rope. 

B.--^5imple or  Owverhand 
knot, 

L.-—Fisgure 8 Knot. 

D—Double Knot. 

E.—Boat Knot. 

’.—-Bowline, first step. 

G.—HHowline, second step. 

H.—Bowline, completed, 

[пилге or Reef Кис, 

J.— Sheet Bend or Weaver's 
I. not. 

K.—Sheet Bend, with a tog- 
ile. 

L.—Carrick Beni, 


M.—stevedore Knot com- 
pleted, 

M.—stevedore Knot com- 
mented. 

0—Slip IKrat, 

P.—Flemish Loop. 

Q.—Chaln. Knot, with tūr- 
ile. 


H.-—Half-hiteli. 

m.— IiImber-Hhiteh, 

T.—Cloxve-hiteh. 

L.—Rolling-hitch. 

V—Timber-hitch and Half- 
hitel. 

W.—Blackwall-hitch., 

Aw Fisherman's Rend. 

¥.—Round Turn and Half. 
hitel: 


4.—Wall Knot commeneed., 

AA—Wall Koot completed. 

BB.— Wall Knot Crown 
commenced. 

О Wall Knot Crown 
completed. 
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PUTTING RUBBER TIRES ON IRON BAND 
SAW WHEELS. 


The following kink will be of use to those 
Who experience воше difficulty in making 
the tires stick, The reason they do pot 
stick is beenuse tbe wheel is cold amd chills 
the shellac, 

Fill a common oil ean, having п small out- 
let, with gasoline. Have the wheel clean 
and keep it revolving slowly by hand. Put 
à little gasoline on all arowwl the rim of 
the wheel and then touch n match to it 
and keep the fire all around the rim by 
putting in gasoline wherever the fire dies 
out, Reep this up until the wheel is very 
warm, then let the fire ilie out and put ou 
very thick shellac and then the tire, The 
tire will stretch even all around and cause 
no more trouble bx coming off—Coutributed 
by Chester Б, Wrman, 5o. Paris, Maine, 

— — M 
HINTS FOR DRAFTSMEN. 


Steel pens are soon ruined through not 
Wining, and even when faithfully cleaned 
after using, soon aeceumulate more or less 
deposit. They may be made as good as 
new in a few moments by rubbing with 
a bit of sandpaper until free from dried 
ink and rust. The sandpaper con be ece- 
mented on a tiny stick and take its place 
among the desk accessories, ready for in- 
Slant use. Pens are cheap, of course, yet 
п good one one dislikes to part with, and 
the operation is so simple that it is worth 
while. 

A fine or coarse pen ean be create at will 
bv means of an oil stone; a little practice 
will soon demonstrate the ель rulbibing at 
the sides reducing the lines, amd geross the 
end rendering the pen. coarser, If any 
scratching ensues, a few trials will show 
where to apply the oil stone to remove the 
ditfieulty. 

This method enun be used to nndvantuge 
also with etching pens. It sometimes occurs 
that the inking pens of a drawing set fall 
to ink properly nnd cut the paper. This ів 
not only annoying but ruins the work, The 
oil stone, applied to each point after separ- 
ating as widelv as possible, will remedy the 
defect. Rub the finger over the points, to 
ascertain that There are no feather edges, 
and then continue with the oil stone until 
desired results are obtained, Afterward 
keep the tool clean. A little alcohol will 
be found good for this purpose. 

Whew the glass in a slide rule is broken, 
the following will be found a good way to 
effect temporary repairs, until a new glass 
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ean he procured: Remove the broken glass, 
and cut s piece of cardboard to fit in its 
place; cul an opening to show the figures 
and lines, and string а hair across the open- 
ing, cutting a niche iu the cardboard with 
a penknife for the hair, and being careful 
that it lines up properly. In this way one 
can use n slide rule until a new gloss is pb- 
ftainable,—Contributed by А. Bo Weeks, 
Cleveland, 
— ——— ——— — 

HOW TO MAKE A FINE-TOOTHED SAW. 


-l "=н=р = ЕЕЕ 


Onee in n while a saw having very fine 
teeth, fine as those ón n jewelers saw, but 
with a auch wider blade is required, Such 
ew cun be made of an old spring from 
an eight-day clack, says i correspondent of 
The American Machinist, 

The sketeh shows the gauge made of 
làxie-in. machinery steel, Grind one side 
of a 3-corneredl file safe, eut a piece of steel 
the length of blade you require and clamp 
in the vise; file one space A the proper 
depil, take the оце In the left hand and 
apply in space А and file the next space, 


Making a Fineo-Toethed Saw 


holding the safe side against the gauge, Re- 
peat this operation until the saw is com- 
plete. Regulate the depth by the number 
of strokes of the file. For thin brass or 
German silver tubing, one long stroke is 
enough; for fiat stock, two; for hard rub- 
ber or fiber, three, 

Punch holes in the ends to stretch in a 
frame, or for miter work make n back for 
the blade by slotting a piece of flat brass 
like B, or take a piece of soft brass and 
double over like €. If for any renson хоп 
shoubll desire to draw the temper at each 
end, wrap the toothed part in a wet cloth, 
or, better still, stick through a raw potato 
and leave the end exposed and apply the 
heat, The temper is hard enough for gray 
iron апі machinery steel. The blade can 
be made at the rate of 1 in. in 3% minutes, 
No set is required. This saw makes a eut 
of .02 in. 

— — e —— 

The “1805 Shop Notes,” 200 pages, 

illustrations, only 50 cents, 
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DIVIDING CIRCLES BY THE STEEL 
SQUARE, 


A eirele may be divided into any number 
of equal parts by the use of the steel square, 
saya the Metal Worker. To do this, divide 
460 by the number of equal parts desired. 
This will give the angle of the parts in de- 
Erees, 


Using Steel Square for Dividing Circles 


Let us suppose that we wish to deseribe 
an octagon within a circle. Dividing 360 
by 8 gives us 45 degrees ng the angle of the 
parts. Set bevel square at this angle Ly 
aid of the protractor and from any din- 
meter as the base line, secure a new base, 
using this from which to secure a second 
and so on until the circumference is com- 
pleted. This proceeding is indicated In the 
diagram. 

For a very large circumference, first make 
а small drawing, having a diameter which 
is а factor of the given circumference, keep 
in mind that dimensions of similar figures 
are in proportion and the sides may be se- 
cured by the rule of three, 

——— — iQ а 
BOILED OIL FOR ZINC PAINTING. 


Mix 1 part of binoxide of manganese, in 
coarse powder, but not dusty, with 10 parts 
nut or linseed oil. Keep generally heated 
and stir frequently for 30, hours. The oil 
will then begin to turn a reddish brown and 
will answer for any. paint. 

oe афа —— 


FILLER FOR WALNUT. 


To make a gool walnut filler mix together 
equal parts of rye flour and china clay and 
a little burnt umber with two parts turpen- 
tine, one part boiled oil and two parts japan 
gold size. Apply with a rag. 

— d tM 

If you have a good “kink” for this depart- 
ment, gend it in. We can use rough sketches 
of any size. 


BLACE ENAMEL FOR WOOD. 


Prime the wool with linseed oil turpen- 
iine and while lead: give it two or three 
conta of black mixed with copal varnish 
and turpentine: rub it down dry with 
pumice stone and water, and then varnish 
with copal. Rub down again and | polish 
with oil and rottenstone, which will give 
à perfect smoothness, says the Master 
Painter. 

ч———- AR ——-- 


HOW TO MAKE A TRIANGLE. 


A triangle which may he used by a lodge 
or other organization as a call instead of a 
bell or horn, is described in the American 
Blacksmith. 

The triangle, which should be about 24 
in. on each side, is made from a round bar 
of spring steel, 95 to 14 in, in diameter, and 
about б ft. long.» Mark it off into three sec- 
tions, as ateh In the drawing, making the 
marks very light with a center punch, not 
а сой chisel, Heat one end of the bar and 
forge it as at/F, then heat the bar at the 
mark D and bend the top over as at B. Now 
heat at the second mark E and bend the 
lower part toward the forged end F, but not 
touching it. "True your triangle until the 
base is horizontal and the other two sides 
form. equal angles at each end of the hase. 
To ее if the piece is straight, place it on 
a perfeetlv level surface, and if all sides 
touch equally your job is finished. 


Making a Triangle 


In working your steel bar be eareful not 
to overheat and burn it, and also not to 
work too cold. He sure to have an opening 
at one corner of the triangle, as shown in 
the sketch at С, 
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MOVING HEAVY WEIGHTS 
MOUNTAINS. 


IN THE 


When nothing else is available the wind- 
lass shown in the accompanying sketches is 
used in the mountalns of Montana for mov- 
ing heavy weights, If it is possible to ob- 
tain anything else for the purpose this wind- 
lass is not desirable, but it may prove very 
useful in an emergency, 

At the top and base of the windlass are 
iron bands having rings from which pass 
strong guy ropes and ehalns to iron rods 
driven into the ground, The weight is at- 
tached by means of strong rope, which un- 
winds from the small drum and winds upon 
the larger, thus giving double or triple pur- 
chase according to the difference in size of 
the two drums (Fig. 1). When the weight 
has been pulled up as far as the windlass 
can pull it, the rope No. 2B (Fig. 2) is short- 


ened and the windlass rope lengthened or 
unwound and a new start is taken, or the 
windlass is moved farther back. А, Fig. 2, 
indicates the guy stakes.—Contributed by 
Lee b. Clarke, Bozeman, Mont. 


——— RO 


For laying 100 eu, ft. of wall, a cord of 
stone, 3 bu. of lime and a спіс yard of 
sand should be allowed, 
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CEMENT FOR UNITING BRASS AND 
GLASS. 
One part caustic soda, 3 parts rosin, 3 


parta plaster, 5 parts water, boiled together, 

Hardens in one-half hour. To prevent hard- 

ening so rapidly substitute zine white, 

white lead, or slaked lime for the plaster. 
— ——— 


AUTOMATIC TIRE PUMP FOR AUTOS. 


Automobile tires may be inflated while 
the machine is running. The device is spe- 
cially recommended for use where a slight 
puncture is had and it [s desirable not to 
repair before reaching home or some shop. 
The pump is earried in the tool box and 
fastens to the hub. An eccentric works the 


pump, the air steadily discharging into the 
tire, 


the pump will fit any make of wheel. 


Pig2. 


TO REMOVE FROST FROM WINDOWS. 


One of the simplest and quickest methods 
of removing ice from windows is to place 
common coarse salt on a dry cloth and rub 
the frost. You will be surprised to see how 
rapidly the frost is removed, and the glass 
wil not eoat again for a day or two, even 
in very cold weather. 
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WHERE THE BEST BRISTLES ARE OB- 
TAINED—RUSSIA THE SOURCE 
OF LARGEST SUPPLY. 
Dristles nre во extensively used = for 


brushes of so many descriptions and for 
such widely varied purposes that one won- 
ders where ali the abundant supply comes 
from. Синий bristles, however, are expen- 
salve and more than that, the American sip- 
ply is of the lowest grade, short, crooked 


and fit only for the cheapest kinds of 
brushes, 
The reason for this is that in America 


hogs are grown for pork, and are killed 
young, the bristles being obtained at several 
of the large American packing plants, where 
men, hired for the purpose, grab what bris- 
tles ther enn as the hogs pass along in be- 
ing cleaned, after killing, The bristles are 
gray amd less sightly than the white ones 
obtained elsewhere, The lair from the 
ridge of the hogs back is the best anil is 
snved for brushmaukers' use; that from the 
sides 18 used in cheap grades of curled linir 
used by upholsterers, says the Master 
Pointer. 

Russia supplies the world with the high- 
est grade of bristles, long, stiff and snow 
white, the latter quality being no inconsiid- 
erable factor, though for efficiency it makes 
them no better than the grav or black bris- 
thes. The reason Russian lends in this prodl- 
uct is that the hogs from which the bristles 
nre obtained live in the forest, half wild, 
ond nre not killed young for pork as in the 
United States. The better the bog for pork 
the poorer for bristles. Siberia also pra- 
duces good bristles. The bristles are packed 
in casks weighing 250 and 300 pounds. They 
are assorted into the following grades: 
“капка, from Б to 7 in. long and nsed 
by shoemakers, the coarsest amd — stiffest 
bristles grown. “Firsts d to /6 in. long, 
stiff! nnd celistie; "Sucheys". dii to 5 in, 
long, fine and soft; and '"5eeoerds," 315 to 6 
111. long, nlso fine amd soft. Fach grade is 
furnished in the four colors, white, bronze, 
eray nnd black. The peasant women sive 
the bristles and sell them to itinerant ped- 
dlrs who in turn sell them to dealers, The 
best stock isogathered in the winter time 
anml they range In price from 60 cents to 
£5.00 per pouind. / То he a good bristle buyer 
requires years of experience. The quality 
of bristhes is determined bx length, stiffness 
and color: chenp qualities are often made 
to appear far better than they really are, 

Germany, France, China and Tndin all 
furnish bristles in commercial quantities, 
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ADJUSTABLE LIGHT FOR FITTING 
BENCHES. 


When fitting benches run along the wall 
they can be lighted up very nicely in the 
manner shown in the sketeh. Lamps sus- 
pended from the roof are unhandy, as it is 
often difficult to fix them in just the right 
position. 


Adjustable Light for the Fitting Fench 


To arrange ilie licht as shown run the 
wiring along the wall sbout 4 ft. above the 
benches, as af.A, nnd take them up to tlie 
rose, B, .XÀ wrought-iron bracket, C, is fixed 
to the wall by two screws, This bracket 
is drilled to receive the swing arin, D, which 
is madle out of a %-1п. round arm in the 
Shape shown, A small 5 look is hung loose 
on the arm and the wire passed over it. 
The loop in the lower part of the & hook, 
та / the Electrical Magazine, London, 
aloud be just large enongzh for the wires 
to pass Through and keep it the required 
height us adjusted. 

——— Lu ISBN 

HOW TO BRAZE HOLLOW CASTINGS. 

lake old wagon or buggy boxing and 
crack it. Drive a very thin wedge in the 
erick to keep it from closing tight when 
lot. Take the softest brass filings or spel- 
ter that can be got. Mix it with about one- 
eighth of its bulk of borie seid. Put the 
box in the fire and heat red. Dip n point of 
л Шу in the mixture and spread it along 
the erick; blow up until the brass ia melted, 
Take ont and lay it атау to cool, Be care- 
ful not to Jar while hot, Take a sledge and 
mash up when cold and you will see that 
yon have brazed the easiest thing possible, 
and for this renson the brass was clean andl 
the work contracted aml did not move while 
beating and cooling, as separate pleces 
wonld, Which Is the secret of the whole job, 
eave п correspondent of the Blacksmith and 
Wheelwright, If your brenk is dirty or 
musty, Hle, serape, saw nnd brush with 
murintie acid. Or if yon use common &goldez- 
ing псн in the shop, that is best. 
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WIRELESS TELEGRAPHY IN EVERY DAY 
USE, 


It is hard for the layman to realize that 
in а comparatively short time wireless teleg- 
raphy has passed from the merely experi- 
mental stage to the point where it is giving 
constant and practical service. Already it 
has figured tmportantly in a great conflict 
and has become an adjunct of every great 
navy. 

Since June, 1902, the Marconi system has 
been an important part of the equipment of 
the Belgium mail packets plying between 
Dover and Ostend. Experiments were berun 
on these packets in 1900. A const station 
having n mast 151 feet high was established 
nt La Panne and the floating station was 
established on the “Princess Clementine" 
. whieh had a mast 98 feet high. The trans- 
mitter system of each station consisted of an 
oscillator having one terminal connected to 
the earth and the other to an antenun. In 
October, 1901, the tests resulted satisfactor- 
ily. Then the government began installing 
the system. 

A new station was established at Nieuport 
Bains, the building being of brick with the 
terminal of the antenna carried to it. The 
mast is in its immediate neighborhood and 
the station has the ordinary telegraphic coms 
munication with the interior of the country. 
Two government employes are on duty nt 
this station during the dav: during the night, 
one employe of the wireless telegraph com- 
pany, Each vessel sends an average of three 
telegrams during a night voyage, and during 
day trips each vessel] receives one messnge. 
In the messages, the signal of the message, 
n number, is first given, then the number of 
words, the nature of the telegram (service, 
private, or government), the name of the 
boat and the text whielis usually of the fol- 
lowing character: "Left Dover at 11:03 P. 
M.: thirty-two passengers: 220 postal sacks; 
clear; wind E. S. Е. signature. The com- 
mander and his officers ave charge of the 
manipulation. The steamer stations receive 
no outside messages Bor interfere with any 
apparatus having a different piteh, the gov- 
ernment eoutraets ealling for this &vntoniz- 
ing. Signals ure exchanged best on damp 
moonlight nights. 
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The transmitting station, вата the Elec- 
trieal Review, consists of a stornge battery 
of eight cells which supply the Rubmkorff 
coll with eight amperes at sixteen volts, 
equivalent to 160 swatts, The coll transforms 
the current to 40,000 volts. The storage bat- 
tery is charged by the dynamo wliich lights 
the station. "The antenna consists of three 
wires soldered together at the extremities. 
The total length of wire is 180 feet. The 
height varies on the packets from 49 feet to 
89 feet, according to the height of mast. 

The receiving apparatus consists of a re- 
ceiver complete: relay, decolerer, coherer, 
jigger, box of batteries, next п Morse regis- 
ter and a signal bell. Eneh station is pro- 
vided also with reserve apparatus, n storage 
battery, п coil complete; three Leyden jars, 
i receiver complete, and twelve batteries. 

Service in some of the packets is now pub- 
lie, the charge being 10 cents for fifteen 
words. Wind, rain, snow, cold or heat, the 
serviee remains 2s effieient—arndl at times has 
been of great importance, For instance a 
packet once encountered a Norwegian bark 
with a broken rudder. The condition of the 
bark, was reported by wireless telegraphy 
anden tug despatched to its aid. Once a 
thief was believed to have esenped by way 
of a packet. Upon being informed while at 
een the captain instituted n search for him 
and made sure he was not on board. 

There have been other isstances—broken 
propellers, light buoys going out, danger of 
losing routes in heavy fogs, ete., all of which 
have been safely met by this wonderful new 
agency, which means more to the navigator 
than to any one else. 

——————Á ~” 
DRAINS AMONG TREES. 

Tile should not be run among trees, espe- 
cially willow or cottonwood trees, says 
Brick. The illustration shows the probable 
effect on the drain, if this advice is not 
heeded. The small fibrous roots will soon 
choke the tiles and entirely shut off the 
water they are intended to carry, so that it 
will be necessary to dig them out and clean 
them. In such ease, do not replace them, 
hut run in the sume size sewer pipe, ce- 
menting the joints to prevent n recurrence 
of the trouble, 


——— —]À Е. = 
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"What May Happen to Tile Hun Among Trees 
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MECHANICS FOR 


YOUNG AMERICA 


HOW TO MAKE A WINDMILL OF ONE OR 
IWO HORSEPOWER FOR PRACTICAL 
PURPOSES. 

A windmill for developing from one-half 
to two horsepower may be constructed nt 
home, the expense being very small and 
the results highly satisfactory. 

The hub for the revolving fon wheel is 
first constructed. One good way to get both 
the bub, lining, shaft nnd spokes for the 
blades, is to go to a wheelwriecht'’s and pir- 
Chase the wheel amd axle of some oll rig. 
There are always a number of discarded 
carriages, wagons or parts thereof in the 
rear of the average blaeksmith's shop. Some- 
times for half a dollar and often for noth- 
ing, you ean get a wheel, on axle, and con- 
nected parts. Remove from the wheel, 
all but the four spokes necded for the fans 
пая in Fig. 1. The same hub, axle aril 
bearings will do. In ease vou cannot secure 
a wheel and shaft, the hub may be made 
from п piece of hardwool, about 4 in. in 
diameter nnd 6 in. long. A 2-in. hole should 
be bored ihrough for a woolen shaft, or n 
Піп. hole for a metal shaft. The hub 
tmay be seeure by putting two or three 
metal pins through bob and shaft, Adjust 
the spokes by boring holes for them. and 
arrange them so that they extend from the 
center A, Ike 13, The wheel is then голу 
for the blades, These blades should be of 
sheet metal or thin hardwood, The sizes 
mary vary according to the capacity of the 
wheel and amount of room for the blades 
on the spokes, Each one is tilted so as to 
receive the force of the wind at an angle, 
which adjustment causes the wheel to re- 
volve when the wind. pressure is strong 
enough. Secure the blades, to the spokes 
by using little metal eleats; C and D. Bend 
these metal strips to suit the form of the 
spokes nnd Aatteen against the blades and 
then insert the &seresws to fasten the cleats 
to the wool, Tf sheet metal blides are used, 
rivets should be used for fastening them. 

The stand for the wheel shaft is shown 
in Fig. 2. Arrange the base piece in plat- 
form order, {J}. This is more fully shown 
in Fig Б On top of this base piece, which 
is about 36 in. long. place the sent or ring 
for the revolving table, The circular seat 
is indicated at I, Fig. 1. This ring is like 
an inverted cheese box cover with the 


center eut out, It ean be made by a tinner. 
size of ring outside, 35 in. The shoulders 
nre 4 in. high nnd made of the. tin also. 
Form the shoulder by soldering the piece 
(MI, Thus we get n smooth “surfacing 
with stiles for the mill base fo turn in so 
ак to receive the wind at each point to ad- 
vantage, The X-shaped piece /H rests in 
the tin rim, The X-form, however, does not 
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show in this sketch, but in Fig. 5, where it 
is marked 5. This part is made of two 
pieces of Z2-In. plank, about 3 in. wide, 
arranged во that the two pieces cross to 
make n letter X. When the pieces join, 
mortise them one into the other so as to 
secure s good joint, Adjust the uprights 
for sustaining the wheel shaft to the X 
pieces as shown at E, E, Fig. 2. These are 
ax4-in. pieces of wood, hard pine preferred, 
planed and securely set up in the A-pleces 
by mortisihg into the same. Make the 
bearings for the wheel shaft in the uprights 
and insert the shaft. 

The gearing for the transmission of the 
power from the wheel shaft to the shaft 
calculated for the delivery of the power 
üt an aecessible point below must next be 
adjusted. The windmill is intended for in: 
Btiullution on top of п building, and the 
power шау be transmitted below, or to the 
top of a stand specinily erected for the 
purpose, It is a good plan to visit some of 
the second-hand machinery denlers and get 
four gears, a pulley ond s shaft. Genors 
übout & in. in dinmeter and beveled] will 
be required. Adjust the first pair of the 
beveled gears as at F and С, If the wheel 
shaft is metal, the gear may be set-serewed 
to the shaft, or kered to it. If the shaft 
is hardwood, it will be necessary to arrange 
for a special connection, The shaft may be 
wrapped with sheet metal and this metal 
fastened on with screws, Then the gear 
ппу be attached by passing a pin through 
the set-screw hole and through the shaft. 
The upright shaft like the wheel shaft is 
best when of metal This shaft is shown 
extending from the gear, G, to a point. Dbe- 
low. The object is to have the shaft. reach 
to the point where the power is received for 
the service below. The shuft is shown cut 
of at K. Passing to Fig, the shaft is again 
taken up at L. It now passes through the 
arrangement shown, whieh device is rigged 
up to hold the shaft and délivery wheel P 
in place, This shaft should also be metal. 
Secure the beveled gears)M and N as shown, 
These transmit the power from the upright 
shaft to the lower horizontal shaft. Provide 
the wheel or pullev; P, with the necessary 
belt to carrv the power from this shaft to 
the point of use. 

The tail bourd of the windmlll is ilus- 
trated in Fig. 4. A good way to make this 
board is to use a section of thin lumber and 
attach it to the rear upright, E of Fig. 2. 
This may be done by boring a hole in the 
upright and inserting the shaft of the tail- 
piece. In Fig. 4 1s also shown the process 


of fastening a gear, R, to the shaft. The 
apt screws enter the hub from the two sides 
ond the points are pressed upon the shaft, 
thus holding the gear firmly in расе, The 
platform for the entire wheel device 1s 
shown in Fig. 5. The X-piece S is bored 
through in the middle and the upright shaft 
passes through. ‘The tin run-way or ring is 
marked T, and the X-piece very readily re- 
volves in this ring, whenever the wind alters 
and causes the wheel's position to change. 
The ring and ring base are secured to the 
platform, U. The latter is made of boards 
nailed to the timbers of the staging for sup- 
porting the mill. This staging is shown in 
Fiz. 6, in a sectional view. The ring with 
its X-piece is marked "V, the X-piece 18 
marked W, and the base for the part, and 
the top of the stage 18 marked X. The stage 
is made of 2x4-in. stock, The height may 
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vary, According to the requirements. If the 
affair is set up on n barn or shed, the stag- 
ing will be sufficient to support the device. 
But If the stage is constructed direct from 
the ground, it will be necessary to use some 
long timbers to get the wheel up high 
enough to receive the benefit of the force 
of the wind. Proceeding on the plan of the 
derrick stand, as shown In Fig. 6, a stage of 
considerable height ean be obtained, 
—— «DÀ m —— —— ——— 
HOW ТО MAKE A TRAP FOR RABBITS. 
RATS AND MICE, 


From an old 6-in. pine fence board ent 
off four pieces Zia ft. long and one GU in. 
square for the end of the trap and another 
4 in. by 8 in. for the door, Use old boards, 
as new boards scare rabbits. 


HOW TO МАКЕ А SMALL SEARCH- 
LIGHT. 


The materials required for a sinall senreh- 
light. are à 4-velt lamp of the loop variety, 
thin sheet Drass for the evlinder, copper 
piplug and brass tubing for base. When 
«мені the searchlight may be fitted. to 
à small їшї amd will afford a great amount 
of pleasure for a little work, or if may be 
put to other uses if desired. 

Make a cylinder of wood of. the required 
size nml bend a sheet of thin brass around 
|t. Sliipe small] bloeks of boxwood, D, Fig. 
1. to fit the sides aid pass stont pieces of 
brass wire through the middle of the blocks 
for trunnions. Exaetly thronzh the middle 
of the sites of the exlinder drill holes just 
so large that when the blocks containing 
the trunnions are cemented to the cylinder 
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A Good Habbit Trap 


Fig. 1 shows how the box Is made, Tt 
Should be 4 in. wide and 6 in. hich on the 
inside, The top amd bottom boarda project 
1 in. beyond side boards at the bark amd 
єтї board is set in. The top board should 
be 2 in. shorter than the sides at the front. 
Nall a strip on the top bonrd hack of door 
nnd one on the bottom bowed so came can 
not push the door open from inside the trap 
and zet out. 

In the middle of the top board bore a 
hole and put à erotelied stick in for the lever 
to rest on. Bore another hole in the top of 
the door for the lever to pass through. Two 
inches from the back of the box bore a hole 
for the trigger, whieh should be made out 
of heavy wire in tlie manner shown in Fiz. 
2. The door of the trap must work easily 
and loosely.—Contributed by Carl Baum, 
Valparaiso, Ind. 

VL— n 

(m June ist we shall issue In book form 
the articles printed in “Mechanics for Young 
America.” It will be a gold mine of “Things 
a Boy Can Do.” 


there is no chance of contaet between erlin- 
der and trunnion, and so creating a false 
circuit. 

The trunnion shouid project slightly into 
the evitnder, and after the limp has been 
placed in position by means of the small 
woolen blocks shown in Fig. 1, the wires 
from the lamp should be soldered to the 
trunnions. Jt is best to solder the wire 
to the trunnions before cementing the side 
blocks inside the evlinder, 

Turn a small circle of wool, A, Fig. 2, 
inside the cylinder to fit exactly and fasten 
to It n piece of mirror, C, Fig, 2, exactly the 
anne size to serve as n reflector,  Paintinz 
the wood with white enamel or a piece of 
brightly polished metal will serve the 
purpose, On the back of the piece of wood 
fasten a small brass handle, DB, Fig. 2, ко 
that it may readily be removed for cleaning. 

in front of evlinder place n piece of müz- 
nifving glass for a lens. If a piece to fit 
ennnot be obtained, fit à zlass like a linen 
tester to a small disc of wood or brass to 
lit the eylinder. If magnifying glass can 
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Side View. 
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Front View 


Fig. 1 


not be had, use plain glass and fit them as 
follows: 

Make two rings of brass wire to fit tightly 
into the eylinder, trace a circle (inside di- 
ameter of cylinder) on a piece of cardboard; 
plice cardboard on glass and eut out class 
with a glass cutter; brenk off old corners 
with notehes on cutters and grind the edge 
of the glass on nn ordinary red brick using 
plenty of water, Place one brass ring in 
evlinder then the glass disc and then the 
other ring. 

For the stand fill a piece of copper piping 
with rosin or lead and melt lend ont. Bend 
the pipe with a piece of curved wood or 
use some of the many methods of pipe 
bending which have appeared in the Shop 
Notes «department of Popular Alechanies, 
Make an incision with n half-ronnd filesini 
the under side of the tube for the wires to 


FRENCH MOTOR FOR SMALL BOATS. 


A French engineer has constructed п port- 
able propelling outfit which one ейп carry 
with him, and apply to any small Doat he 
may borrow or vent, 


come through. Make the base of wood as 
shown in Fig, 1. One-half Inch from the 
top bore a hole large enough to admit the 
copper pipe and a larger hole up the center 
to meet it for the wires to come down, 

If it is desired to make the light very 
complete, savs the Model Engineer, London, 
make the base of two pieces of brass tube,— 
one being a sliding fit in the other and with 
projecting pieces to prevent the cexlinder 
from going too far. The light may ‘Athen 
he elevated or lowered ns wished. On two 
ordinary brass terminals twist or solder 


some flexihle wire, but before doing so fix 
a little bone witsher on the screws of the 
terminni so n8 toAnsulite it from the tube. 
When the wires have been secured to the 
terminals cover the Joint with a piece of 
very thin india rubber tubing, such as is 
used for ercle valves, The two wires may 
now. he-thrended down the copper tube into 
the base, ond pulled tight, the terminals 
ürmly fixed into the tubes: if too small, 
sae (glue will secure them, To get the 
eyviinder Into its carriage, put one trunnion 
into the terminal as far as it will go and 
this will allow room for the other trunnion 
io go in its terminal. 


A small gasoline engine furnishes the 
power, driving a small propeller, which also 
serves as rudder, The same plan, using an 
electric motor driven tw batteries, was nt- 
tempted in this country some yenrs ngo, 
but has never been wholly satisfactory. 


Any Boat a Motorboat 
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FATIGUE OF METALS. 

Ап army walking over a bridge with 
steady step would, after a time, break it 
down. In 1871. Wohler of Germany, tried to 
ünd out if metals, like people, become 
“tired.” He used the word “fatigued.” Since 
then many tests aml facts have been re- 
corded. Sir Benj. Baker experimented with 
the steel of the Forth Bridge, England, and 
in this country Мт. Howard, of the U. S. 
Testing Hurenu, has given the subject mucli 
thought. 

Before the Расій Railway Club, Mr. Rob- 
ert MeF. Doble savs that tron amd steel are 
more human than commonty supposed. 
To illustrate, suppose we have three bars of 
the same kind of steel, each one ineh square, 
and the same length. Let bar Мо, 1 stand л 
pull of 20,000 pounds (put on and removed) 
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as many times as it will before breaking. 
Let the particles of bar No. 2 be crowded 
together and relieved of a welght of 30,000 
pounds until the bur breaks, The weight 
will be used about the same number of 
tues in each case, Now let bar o, 3 be 
pulled with s force of 15,000 pounds, and 
then receive a pressure of 15,000 pounds, 
it will last only half as long as Nos, 1 and 2. 

A plece of wrought iron that broke under 
one pull of 55,000 pounds stood 210,000 
strains of 38,000 pounds. A piece of spring 
steel required 81,000 pulls of 85.000 pounds 
to break it, and 1,165,000 strains of 53,000 
pounds in a secoml trii], Ав AL result of 
these discoveries, the best steel ought to 
he placed in bridges. amd structures that 
curry varying weight, and every piece 
should be planned so as to keep its load 
well below its vieldinz point. 


"Going Through the Mill" 
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Graphic pieture of the experience of some 
who engage in the milling business, but 
whieh applies to other lines of manufacture, 
as well. 


The illustration is from the American Mil- 
ler, Which sars: “Those that plunge into 
the milling business blindfolded find many 
leaks.” 


3b 
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Indigestion 


I can afford to offer a full dollar's worth free | 


because mine ig no ordinary remedy. 
remedies treat symptoms. 


Ordinary 
My remedy treats 


Lhe causes that produce the symptoms. Symp- 
tom treatment must be kept up forever—-as long 


us the cause is there, 


My treatment may be 


stopped as soon as it has removed the caure, for 
that is always the end of trouble. 
Forstomaeh trouble is rot really a sickness, 


but а symptom. 


Іс is а symptom that а certain 


set of nerves is ailing. ot the voluntary nerves 
that enable you.to walk and talk and act. -but 


(һе automatic stomach 
nerves over which your 
wind has no control, 

W hat ails the stomach 
nerves? Worry, pro- 
bably, Mental anguish 
destroys their tiny fibers 
and tears down the tele- 
graph lines without 
which the stomach has 
no more self «ontrol 
than a sponge. Uver 
work willdoit. Irregul- 
ar habits will do it. 

Overeating. will do it. 
Dissipation will do it. 
But the effect is the 
suine—ttomach failure. 
1 have not room here to 
explain how these ten- 
der. tiny, berves control 
and operate the stom 
ach. How worry breaks 
them ‘down and causes 
indigestion. Hoty mis- 
use wears them out and 
cares dyspepsia. 


How neg 


Worth Free. 


later. 


cept in fu 
ar, standar 


| 


My Free Dollar Offer 


Any sick one who has not tried my 
remedy may have a Full Dollar's 
| ask no deposit, 
no reference, no security... There 
is nothing to pay, either now or 
| will send you an order on 
your druggist which he will ac- 
ayment for a regul- 
size Dollar bottle, 
And he will send the bill to me, 
C. І. Shoop, M. D. 


vousness, dyspepsia, 


АП of these things are fully 


explained in the book 1 willsend when you write. 
. No matter how these nerves became impair 
ed—| know the way to rebuild their strength—to 


restore their vigor. 
.he test for more than 


or my remedy has stool 


а qnarter.century, It is 


now in daily use in more than fifty thous 


and communities—in 


more than ^a million 


homes--in the United States, 


It has eured stomach 


repeatedy--over and overagain, Yet 
r hearing, may 


not have heard of it--o 


h 


lect may bring оп | my expense absolutely; 


troubles not once, but 
ои may 
ave de: 
layed. or doubted, 

So I make this offer to 
vou, a stranger, that 
every possible excuse 
for doubt may be re- 
moved, Send me no 
Imnney--make me. no 
promise--take no risk. 
"imply write and ask. 
If you have not tried 
my remedy, I will send 
you an order on your 
druggist for full tloMar 
bottle--not a sample, 
but the regular standard 
bottle hé- keéps con- 
stantly on his shelves. 
The druggist will re- 
quire no conditions. He 
will accept my order as 
cheerfully as. though 
your dollar laid before 

im, He will send the 
bill to me, | 

Will you ‘accept this 
opportunity to learn at 
how to be rid forever of 


kidney, heart, and other troubles through sym- ! all forms of stomach trouble—to be rid not only 
of the trouble, but of the very cause which pro- 


pathy. 


1 have not room to explain how these 


nerves may be reachel and strengthened and 
vitalized aud made well by a remedy I speut 


thirty years in perfecting- поз known by Drug- 
gists everywhere as Dr. Shoop's Restorative. 


I 


have not room to explain how this remedy, by 
removing the cause, puts a certàin end to in i 
digestion, belching. heartburn, insomnia, ner- j which book you маш, 


Mild cases are often cured by a single bottle, For sale at forty thohsand drug Btores. 


Dr. Shoop's 
Hestorative 


duced it? 

For д free order for 
à full dollar bottle you 
must address Dr, 
Shoop, Box 6353 
Hacine, Wis. State 


Write today. 


Hook 1 òn Dyspepsia. 
Book 2 on the Heart, 
Book 3 ou the Kidneys. 
Book 4 Гог М omen. 
Hook 5 for Men. 
Book 6 on Rheumatism. 


E 
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CATALOGUE FEEE PRICES RIGHT 
Telegraph Instruments, Telephones 


Burglar Alarms, Bells, Push Buttons, Hatterios, Electrio | 
Clocks, Ме БҮКТҮ Apparütus, Motors, Ete, Etc. 


MANHATTAN ELECTRICAL SUPPLY CO. 
32 Gortland St, New York 158 Fifth Avt.. Càlcago 


.K "LITTLE WONDER | 


BEER Indispensable for Home амі 8 
ci General Use | 


Епт FORE ning it de "n 
imi] m, agii nz nie ТЕР 
gejemnre lhnauteliets, eli 
Fur elenning nmi] nol lah. 
Ing silverware, Ef 
ir] sine and furnishing Mi 
lig ht pow г о " TAL Ead T nu nl pur. 
pr d 2115 i Ер . 
Plauen beers, виб 


Fn ida, 


carla тъндьі arr eye 


Warner Motor Co. Peres York Clty 


Electrical Repalring and Construction 
E^ SEND FOR BARGAIN SHEET 


PEERLESS ELECTRIC CO., 
| 141-143 So. Clinton St, 
"Phone Main 1025 Chicago 


© 


==» 


friends, 


МЕ RESTORE SICHT! H 


"| GLASSES RENDER 
A DEFECTIVE VISION 


ie: CHRONIC. 

=) Write for our 
ILLUSTRATED 
TREATISE, 


Mailed Free. їй! 


THE IDEAL COMPANY, 
230 BROADWAY, € | 
НЕМ YORK. 


HOW SMITH'S FRIEND GOT THROUGH. 


in Kansas nbout 100 
kausis City. One of them liad 

‚шин sud wife, He was John 
hut hls friend eonhl hands praa 
fur Mrs Smith. Although they were practically 
without funds, they Іна рге the tralnm. “Take a 
Bent In the rear of the car," Smith; “said to Its 
friend. 

Then Smith went forward and esat down by a 
young woman. Seon they were falking ke ОШ 
and the subject of thekets was, brought up 
by Smith. He asked her to let him see her ticket, 
It was not of the varicty that requires the igni- 
Lure of the purchaser. ; 

Smith examined dt until the conductor came 
through and then he bnannded up his pass and. the 
ticket. Pointing to his friend. behind, le said, “This 
extra ticket Ia for biw” Tho scheme worked, To 
this day the young woman does not know that she 
wis onec Mrs, Smith during a short ride through 
I&nnsas,—Eansas Chi, Times. 


Tuo ——— 


it m 


БОО 


Ther were ont miles amil 
wanted. to renh 
и [ques for John 


їй all ТЕ, 


Our new catalog of me- 


chanical and technical 
books will be ready to mail 
March 10. If you are inter- 
ested in books write for 

free catalog. 


POPULAR 
MECHANICS 
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ur. n. 4. à aff All Kinds of Second-Hand Iron Working Machinery, | 
We Bu and Sell especially Engine Lathes, both power and foot power, |: 
—! — Drill Presses, Planers, Milling Machines, Punch Presses, [| 
Grinding and Polishing Machinery, etc, We also carry in stock new machines for all sorts of iron 
and brass work, If you need anything in the machinery McDOWELL, STOCKER & CO. 
line please write to us and we will quote you our lowest prices. 39-63 8. CANAL ST., CHICAGO, ILL: 


| NEW AND SECOND- Tr | Г a Sy a 
mano cric. MACHINERY! | Corliss Engine| 
COMPLETE PLANTS INSTALLED, 


Expert Electrical Repairers of тштен, Fields and Oom- B argain 


miutators. 


ILLINOIS S EE MFG. CO. . 
1222 B, Adame St, 8:1 Peoria, Illinois | АЛ "with 12 ineh ы өө Дори. sectional 


hand wheel IE feet dinmeter by 52 inch face. 
If you need à big economical engine thia ia 
the chance. I will averhnal thoroughly nnd 


| i | - т | T. : я | deliver aon car, Ohicago—for 5,59 cash. 

“WE ANALYSE EVERYTHING” j 

| AT REASONABLE RATES FOR FURTHER PARTICULARS OF THIS AND OTHER 

Should you want to know what ia contained in any | MACHINERY BARGAINS, Address 
preparation or product, address | | E 
THE ELLSWORTH LABORATORIES | | WILLIS SHAW, 

МАХ D. SLIMMER, Fh. D. | | | "e » ^ m 

357 DEARBORN STREET, - - CHICAGO 171 La Salle Street, CHICAGO 


“HASTINGS” Compound for Dynamos and Motors 
POCKET SIZE, 60 CENTS 

Money refunded if it don't do the work. This is the only compound sold with a guarantee. 

| JAS. L. NEEFUS, Sole Agent, - - 45 Dey St., New York City 


THE INTERCHANGEABLE AIR BRUSH 


Is made like à Watch—Simple nnd Strong as a Crowbar 


The beet Brosh for the artist, photographer, drafta- 
, шап, architect and show card writer. 


MANUFACTURERS [crees 
for your product obtains, All these and more found on the BURLINGTON 
Burlington ROUTE. For information write to 


Houte *W.H.MANSS, Industrial Commissioner 
— | 209 Adams Street - = - - - - a Chicago 


lt you want anything and don't know where to get it write us. 
If you have а new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 
We want a mechanic in every shop to act as our agent. — Write for particulars. 
POPULAR MECHANICS CO, 
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A MOTOR-CYCLE AT SMALL COST 


By using one of oor Attachnbla Ont- 
fita, THOROUG Ed i n LATA 
In USE M [E n COm- 
plate line of ^ hes Castings and 

еван for Bicycle, Automobilo 


Marine or Btutionary, 
Hand stamp for аен. 


| STEFFEY MFG. CO. 
Brown amd Pnenork Sis., Philadelphia, Pa. 


THERMO -PILES 
14 Volts 14 Amperes 
For Electrolytic Analysis, Charging Storage 


Batteries, Driving Small Motors, Ete, No 
chemicals, по emell. $3.00 EACH. 


WALSH'S SONS & CO., 261 Washington SŁ, Newark, N.J. 


cm шп — п шшш шшк — —À 
= Е Е = 
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ECLIPSE POCKET AMMETER 


For Genoral Battery Testing. 0to 0 Amperes 


Ека Ын card апасы and senis г bm sae, which 1 
ЛЕМ EACE LATS CASE, erai as de [E ЕЕ Bae 


of watch and very light wn . Cum te used 
dm. Pardal deal for Жылан usa. 


PRICE $5.00 


ELDREDGE ELECTRIC MFG. CO, | 
227 Main Street, Springfield, Masa | 


M MOTOR CYCLES 
and. ENGINES 
ALSO CASTING AND FRAME 
PARTS. 
W. оғили Motor Мом 
1251 K. Halsted St, Chicago 


БЕ ———— аьыы 
оаа a р НИ = 


OTTO ENGINE S 


“Knowledge is Power 


Would you value the wisdom of the 
gray-haired sage above the immature judg- 
| mentofthe youth? Would уоп prefer the 


20-year-old wine—rich, smooth, palatable, 
to the raw harsh vintage of a year ago? — 
Then justas surely must you choose the : 
IM Otto Engine—the Pioneer, the 28-year-old 
| engine, the product of knowledge and 
| experience, over the crude and unreliable 
output of the inexperienced builder. 


Ft ` 
2GUS ЗА | [rums 
-EÈ N al N E S N : | T ? тё. Ter CO MPACT nnd 


Perfect workman- 
&hip. 


a - \ Send for Catalog. 


Tp 


ALEXANDER & CROUCH, 


ASH FOR CATALOG F. 


ыт. P. 1 „чё "i wW. Monroe SL, 
2&4 Cylinder 4, 8&16 H.P. Chicago 


— ump spark C: Coils 


FOR ALL hast dea G 


7 Quick Action "m 
MAGNETOS "a" o 


A The most Reliable Bpnanrkera on the Е З 
Market. | 


Take the Place of Batteries. 


= » particalar, ine Vibrator 
| EEND FOR CATALOGUE D. | 
THE KMÜBLOCK WEIDEMAN MEG. COMPANY 


EOUTH REND, INIM 


He GET BUSY Spring is Almost Here Ж M Che MIETZ WEISS | 
The Pekin Marine Motor OIL ENGINE, Stationary and Marine 


Will Please You REVERSIBLE == == 


| | 1 to 15 н. F. 
Sizes IM, 3, 5, 5, 10 and 15 Н. P. CATALOGUE FREE. | 


te COOK вй, DAP BL, USA. |1] RP Мон не = Mew Тоюн 


= ааа m. 


—A CAPITAL GAS ENGINE 


in your Shep, Factory or on your Farm, moana that you have reached the highest atate of offlolenoy 
und economy во far ië power is conoerned, Wo take pride in building engines that are 


Durable, Neat in Design and Powerful. Not Toys. 


WRITE FOR ILLUSTRATED CATALOG P. THIS VERY DAY 


CAPITAL GAS ENGINE CO., - Indianapolis, Ind. 
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FREE SAMPLE J. J. Egan's Acme Commutator Comnenn | 
| article that will absolutely prevent spark! | Мы ce dii: 
the commutator. Commutator always brig 


ЗО Cents per Stick  ALSUPPLYHASESOR $45.00 per Dozen 


J: J. EGAN, 317 Austin Ave., Chicago 


À Good Powerful Éngine for Mnurirne 
Baervice ia the 


ü to 50 H. Р, ' Handsome Catalog on roguest FREE 


Sarvent Marine Engine Wks., 22-24 W. Randolph Si., Chicago | 


GASOLINE ENGINES 
Vertical and Horizontal, 1*4 to 
iñ h.p. Stationaries, Portables, 
PumpingtntttsandsSawing Rigs. 


GET OUR PROPOSITION 


and ТЕМ catalogue- 


Western Mullenhle & Grey Iron Mtg. Co. 
Obese Street, Milwaukee, Wis, 


15 Days’ Trial 


on this Engine 


No cash parmont required. We pay 
freight tonny point within 1,000 of p 
Of Chicago, Spark Plugs qoaranteed 
for 860 days, $1.54 each, 


Second-Hand Engines all Sizes 


E 3 McDONALD & ERICKSON, 
| 36 West Randolph St., Ghicago. 


15 9. Р. Bike Motor, $7.50 
We tlie have аа In 2 1-2 4H. F 
Fee Paller Тота сй tlra 


Eureka Mig. & Supply Company, 
St. Paul, Minnesota 


IN PLACE OF 
OIL, USE & e ш p——— 
(The Water Lubricant) 


A heavy oil to be mixed with 20-to 25 times its bulk of | 


cald water for Boring, Turning, Tapping, &c., 7 
сои dus wee Turning, Tapping, do.. dod Automatic 
Ask for гєр Trial Lat. 
FOOTE, PIERSON @ CO. 
80-84 Fulton Street, -  - N ; 


KEROSENE OIL ENGINE 


Stationary, Marine, Portable. Send for catalog g 
Int'l Power Vehicle Co., 381 Dearborn 8t., Chicago 


DEDION SPARK PLUGS ЕР 
JUST NOW - - . $01 


THE MOTOR CAR SUPPLY CO. 
1427 Michigan Ave. Chicago, Ill, 


LUBRIA 


- NEW YORK 


IMPORTED IMITATION 
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ng, cutting or unnecessary wear of 


MOLASSES FOR LOCOMOTIVE FEED WATER. 


А curious a ыы ШҮ happened recentiy on the Би! = 
timore & Ohio R. R, at Freeport, W. Va. A gang 
of Italians while Шр уш ble tanks of water from 
4 wüter train into a tank, got а tank of moélasece 
mixed with the water, nnd the facet waa not dig- 
covered till half the engines had taken their supply. 
The reporter is authorltr for the statetnent that 
“the heat literally made taffy in the bollers and the 
engines affected were tied up Inothe yards until 
thelr bollers соп] be &eraped out,” 

О шя 
А GAS METER DEVICE THAT MAKES 
CHANGE. 


Prepayment gas meters, or those Into which small 
colns nre dropped in payment for gas, are. much 
used [n England, nnd “require frequent visits. from 
the collector to Keep the єбїш boxes empty. A clever 


| 


Gas Meter That Makes Change 


device shown attached to а gas meter bas been re- 
rently brought omnt. 

When a penny is used in the gas meter it falls 
into the change-giving attachment and is recorded 
upon a dial. When the dial shows that six pennies 


| are in the box (but not before) а six-penny plece 


enn be inserted in the slot under the lever provided, 
And the ring near ft pulled forward. The six. tüp- 
pers wlll be returned to the consumer and the Rix- 
penny coin will fall into the locked-up box at the 
hettom The ring must then be poshed back and 
the machine is rendy to repeat the operation, Af- 
ler the dial reroris that six coppers are in the hax 
i seventh and an eighth may be masod for obtaining 


| mim, but it is necessary that six of them be reliexed 


lx m sixnenee before any more gas сат be гае, 


| ‘This arrangement might, of course, be applied tu 


eolng of any denomination, 


I кш ie фа 
Popular Mechanics sent, postage prepaid, to any 


address lu the world for $1 per year. 


IHE NULITE 
f cas LAMPS 


ры. а акаа кы dime ас Crap. | {ip 


ARC, е ed i 1 NATOR S- 


We tell gou how to do It, show views of ma- 
chines built at home and many latters from 
zx ва ве customers іп our new book "How 
__ — to Make and Save Money with Incebators and | 

Full of good things. Invaluable 
DE the beginner. You save half the 
г cost of your Incubator. 
None hateh better, Ge tthe Book 
and know for yourself, 


CHANNON, SNOW & CO., Dept. 198, Quincy, Ill 


CEMENT FENCE POSTS | 


Ob ай wool, and will last forever. Made with simple | 
and Ines enaive ti toala. Fire Nis Frost Proof, Wind 
ani ani Bard or Grave, Will mapari Wool ‘aed iron 


mir Fe eim A. D. MACKAY & COn Sem niae. 


ov PLUMBING BILLS 


Get them by paving right prices for sup 
ilies, We sell 


SUPPLIES AT WHOLESALE | 


Tou save Wý to 4^5 on every articia, M 
crude gordas and ling complete. , 
Free illustrated catalog gives 

all particular. Writeforit. B 


B. P. KA ERO L, 
£29 W.HmritanSt,Chicago, 


If you make rubher stamps, or want bo | 
make them, we are headquarters for every- | 
thing required in thelr manufacture. 


= Wm. А. Force & Company, Inc. 


188A Monroe Street, Chicago, Illinois 


WANTED: 


10 MEN IN EACH STATE TO TRAVEL, 


tack aigna and distribute samples 
and circulars of our goods, Salary 
$15 per month. $3 per day for ёд: 


penses KUHLMAN CO. Dept. H, Atlas Blk. Chicago | 


"IF SLEEPING, WAHE, 


If feasti EE before I turn F" Ib d 
hour of. FATE T la the 


OPP о RTUNITY 
he rulerof human PES Rud rra 


f many books there's ON 
"Tis unpretentiouwa, and ite nome f 


"A Guide to Full Pockets" 


That's ы moet mortala nocd and if thr needaare 


common with the reat, here is the mystic key to 
fortune, f-me and joy. 

"Tia FREE, for fortunne'sgmilea can ne'er he bought, 
Rum DE have read and quickly ipie the offe red 
bonn, "Lis now thy turm-—thia call Inat to von. 
If heeded not you'll seek in vain for that which will ra- 
turn по шуге, thou e postal card and we will tol] 


THE NUTRIOLA CO., 142 W. Madison St., Chicago, I. 
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IReduced to 
2! h. p. $i 


“Little Giant” 


ОАЗОЦ NE ENGINE 


factery Engine of Equal 
Power was never Built. 


A Safer, Better or More 5atis- 


Don't Buy Any Engine 


nnti row have fully investigated tha merits of 


this exoellent''Little Glant," We oan satisfy 
you at a saving of one-quarter. WHITE TO- 
DAT FOR ENGINECATALOOGULR. Bent gratia, 


Montgomery Ward @ Co. 
CHICAGO = 


NOW EVERYBODY CAN HAVE AN ADDING MACHINE 


The Iingenlous plan of the Locke Adder avolda all use of com 
plicated, costly mechnnism. Will de m work than EU a pp 
coating hundreda of Tu Cn арасат , eo. Price £5.00 and 
E10,00, prepaid in U. B. Write for free booklet, Agents wanted. 

| С. E, LOCKE MEG. COMPANY, 
05 Walnut Street, hensett, Lown, 


Ra 


See res T: 
Tawm rin 


E: ne E 


Soy 


Buy a Locke Adder to Assist your Brain. 


For more magazines like this click here JE 


You Can Make Big Money Selling 
Our Union Made To Order Garments 


(And Not a Penny of Capital Needed) 


Our best agent has sold $7,000 since March 1, previous to which 
he knew nothing about the business, Sample outfit costs you 
nothing and you make from 33 1-3 per cent. to 50 per cent. 
Suitings cost agents from $10 to $20. Spring and summer samples 
now ready, Write for particulars. 


| 
JAS. F. STIL ES EL CO., Wholesale Tailors, | 


ison Street CHICAGO 


HOT SPRINGS, ARK. 


Only 2034 Hours from Chicago 


WABASH 


You can leave Chicago daily at 
11:30 А. м., on the 


BANNER BLUE LIMITED 


the finest train on earth, and 
connect in Union Station, St. 
Louis, with the Hot Springs 
Special on the Iron Mountain, 
reaching Hot Springs next 
morning at Я o'clock. 

Wrlte for free Booklet telling 


ап about this popular health 
and pleasure resort. 


Ticket Office, 97 Adams St. 
CHICAGO 


C. 8. CRANE, F. A. PALMER, 


(з. Р. & T. A., 5t. Louis. A.U. P. A. Chicano, 


BUYS THE GENUINE б AL ADIN 
THE BEST RAZOR MADE AT AMY PRICE. 


Hand forged from the finest razor deel in the world. Made and 
tempered by ezperta, ground by hand, X inch blade with double 
shoukler, seb ready сг цве, Fully warranted. We guarantee 
saLisfacLlon, Ifthe razor we send you is not right EVERY WAY, 
wereplaceituntil you mre completely satisfied. A trial will *on- 
vince you. Don't pay Elto B» Tora razor по better ar not as good. 

Postpaid on receipt of $1.00, Address 


HOME MERCANTILE CO,, Dept. 24, Crossdnle, 111, 
— Ey Á———GG——Á»GÓ—  ——TÀ ( — 


3m 


New Performing Clown 


pry and amuse your friends Here ia 
nrnum'a prier Clown drosel in fancy 
circus clothes. By gently presaing polls he 
rformuvr. MM pde rg a 

Don't misa it. Frico We. 8 for 25r. 

paid with catalog. | 

WwW: H: MILLER SUPFLY CoO, 

188 E. ith Btreet, E à Bt. Раз], Minn. 


will twist und jumpin n 


IN THE SPHING. 


spring the уоп mann funes 


In the lightly turus 
io thoughts of trout, 

And he hles him to the eloset, and he gets his tackle 
out; 

And he polishes. ihe nickel, and he sharpens up his 
Пек, 


While his mind it zoeg envorting off to sunny, bab- 


bling brooks, 


Ful a week. he spends In fixing all his tackle up 
with enre, 
While hls step jit grows elastic, and bis manner 


debonalr: 

Extra files and lines and leaders, 
mast get, 

Tillshe drops п hard-earned tenner, 
lenst regret. 


extra fittings he 


but without the 


For 'tis apring, and trout are heading for the lash- 
ing, lapping falls, 

And the youth in faney sees 
office walls: 

And ‘ths lucky 
by dar, 

For we know, 


way. 


them leaping om the 


thus he sees them in bla vislon day 


fing! he cannot sce them any other 


i — — — 
ELECTRICITY FOR WHITENING BREAD 
Every one likes to see fine white 
even though it is a known fact that the core of the 
wheat grain which makes the whitest flour the 
least nutritious, as it contalos but a small amount 
of albumer. 

In Paris, 
mand by the publie, 
the flour hy bringing 


loaves of bread, 


[x 


where the whitest bread ls most in de- 
it his been attempted to blench 
it in contact with  eleetritiód 
alme, the ozone of which effected the bleaching. R. 
M. Bartleman, our consul at Seville, Spain. says 
the flour was indeed much whiter, but that [ts taste 
ünd odor were much inferior to the flour whitened 
in the ordinary manner. The fatty substances In 
the eleetrieally treated flour were rendere maneli, 
izlutinous ofl less yellow in color amd beeanie ox. 
Mixed ond partir converted Into white sebatic acid, 
which conid be dissolved In aleohol: while the gii- 
tinuous substanees were diseolorel al ehanged. The 
bread made from this flour was decidedly Inferior, 


A botanist, residing at Santa Rosa, CaL, has pro- 
duced) what he enlls an “everlasting flower,’ whieh 
keeps its beauty and fragrance for months after be- 
ing plucked. A bouquet of these flowers, claimed 
to have been gathered from his garden a year mpg, 
is in the botanist's library. The stems anre somt- 
what dried, but the flowers in form and color are 
quite the same, No water ls used to keep them. 
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NomBhafting, pulleysB or belting to maintain. The motor running any machine not 
in Uae ean be shot off, 


— ee — ee 
ROTH MOTOR is beyond reach of competitors. 


Belf-oiling. noigelesa in operation, free from sparking nnd automatic in its speed 
regulation at variable loads, 


Write ua of your motor wanta and we will send illustrated catalogue free, 


ROTH BROS. @ CO., Manufacturers, 
21-3 So. Clinton Street, ~ CHICAGO 


DRILLS | 
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for everybody. 
Many &tyjes and 
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market write tor- 
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A FEAT IN HYDRAULICS. 

One of the funnle t Incidents thuat ever came un- 
der my notice happened in oan Iowa town, which, 
with the mill amd mill owner, may as well be name- 
less in this connection, says a correspondent of the 
American Miller. 

The river had been very high and the flood wond 
гапи" down in large quantities It happened that 
«ume large pieces of wood got into the wheel, amd 
the mill conld not be stopped until the head gates 
were shut down, The tall water stood three feet 
проте the top of the wheel, and under the condi- 
tion of the water ther could not get to the wheel 
to remove the obstruction. 

So the proprietor proposed to the head miller to 
mike n cofferdam around the wheel and set men 
to pumping the water out of the cofferdam so ms 
to dry up the wheel plt and permit the wheel to be 
reached in a clear field. 

So the cofferdam was built and six men were set CINCINNATI, 0. 
to pumping, three at a time in three-hour shifts, | 
They worked all night and did not make any im=) | 
pression on the wheel pit. At six o'clock in, the 


I Fi | amm 
| анале. 
morning the proprietor саше down amd looked in the | you are in the market for any kind of edm and 
pit. "Oh?" he exclaimed, and threw up his hamis. / | 


“What а ded-rasted fool I sm! siop  pumplliz, don't know where to get it, write : s: : : s 


ем "| POPULAR MECHANICS 


He had been trying to pump the river up through | ЕЈ | | 


the wheel, 
9 to yr inch көш. 


List price, $55.00 and up nccord- 
ing to alze. When ready to buy 
send for Lathe — and prices 

W. F. & John Barnes Co, 
litt Huby St., : + Hockford,Ill. 


d "WEE 
LATHES 


M 15 inch awing. 
uil£ for merrice. 


High Grade, Low Frloo 
Accurnite Tools 


CATALOGUE FREE. — 
SEBASTIAN LATHE CO. 
lO7=100 Calvert Street 
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FOOT and POWER]. 


AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 


SHEPARD LATHE CO. 
| A131 W. 2d St., Cincinnati, Ohio 


FOOT AND HAND POWER 


Wood Working Machinery 


For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally. 

Machines for Scroll Sawing, Ripping, Cutting Off, Mitering, Rabbeting, Grooving: 4 

Gaining, Dadoing, Beading, Edging Up, Boring, Mortising 

Tennoning, Turning, Eto., for Working Wood inany manner 
ENTERPRISING MECHANICS ARE QUICK TO SEE 

Machines Seni on Trial. send for iude "A," 


The Seneca Falls Mfg. Co. oa ay 


For more magazines like this click here => 


Do nat iu мсни РР 
neglect you hase forgotten phat | 
you once jearned about ariibme- 
fic. Prof. Spangenberg's New 
EMethod requires no teacher. 


B SPANGENBERE'S 
PRACTICAL 


ARITHMETIC 
Self-Tawéht -. | 


228 pages. Wil be sent prepaid on receipt of 55 
cents in stamps, Hest book ever published 


| GEO. A. ZELLER, Pub. 


Established 1870 
23 4th Street, St. Louis, Mo. 


Wantel Agents Evo Ty wheres 


A loot 
Within Itself 


Bpaee will not permit our telling 
| you all abont this hook, but better 
a till, we ere pma nchanceteeramine | 
it for yourself by our offer to refund 
moner if book la not satiafactory 
upon examinntion. Uudler thia offer 
11, DNI ocplus hare been sold and pnid 
for, nnd out of this namber we have 
refunded for only 20 copies. There | 
nre nineteen chapters, carrying onu 
| from the aT Principles of | 
electricity through, the ort to the 
nished drinmo an chapter Дача 
to the electric automobile and bat- 
torios. Contuing a dictionary defining 
140) words. 


4th Edition. Price, $2.00 delivered. 
CLEVELAND ARMATURE WORKS: Cleveland, Ohio 


Eng ineering 


T. а clonal arate ` 
ра. Shep work from the lens Short 
ша in Btenm "na Er rar Pd Engineering, Exponsed low. 


A erem гел кш she kerb. Pri Henie pus serrer апу tas, arenes | 
віват aod ebectriocab coursed. с caixingcze. Marlon courte |n which. bzterestei. 


HIGHLAND F. FARK COLLEGE, Des Moines, Ia. 


| YOU MAY 


a | become а practical engineer by studying the 
Young YOUNG ENGINEER'S GUIDE 
"mg Revieed and enlarged to 224 pages, Illustre- 
' Engine es B tiona, (veras the entire subject of cure, 
] ( цад ё B munazement, da mimm repairing. engineer's 
| == > lieenae, ete. rich Ен leather, $1.25; 
T cloth $L Endorsed by leading engineers | 
every where, | 


lJ. V. ROHAN, = ВОХ 20, RACINE, WIS, 


‘ELEGRAPH 
Telegraphers" Penmanship and Typewriting 
COMBINED IN ONE TUITION 


bla to meet the demands of the raliroadg Tor our 
bio - m guaranteed to all our students, Send 


"ica c FED AL 


ELECTRICITY 


=i т f 
алу dbi а 


е and short courses, 


graduntes 
for catalog. 
The Chicago Railway & Commercial Institute 


o7 Washington St- Er nn 


шош thoroughly. Institution established 174" 


Endorsed by officials Kallroads and W. U. Tel, Co. Positions èt- 
cured. Entire cost, tuition (telegrapby and typewriting, board 
and room, @ Mos. course, $89. Canbe reduced. Home 


nstruction also given. Catalogue W free. | 
Dodge's Institute of Telegraphy, - + Valparaiso, Ind. 
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| CHANGEABLE MANUFACTURING, EF 
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HENRY & HORA'S 


odern Electricity 


Explains X-Rays, Wireless | 
al elegraphy, odium, | 
[Transmission d DIxtribuilon, 
Power Siations, Wiring, ete. 
Written in plain E ngli.h. 


АП Problems Solved | 


Practical—Accurate— Scientific: 
150 illustrations, 
Goo pages, Cross index. 
] “A practical handbook for stu- | 
| dents, apprentices, and electrical 
ongineers,’ "ы Sedent ifle American. 


Silk Cloth. "ugs cover, silver stamping, . 1.50 | 
| Seal Leather, marbled edges, gold stains. . : ae 1.00 


LAIRD & LEE, PUBLISHERS CHICAGO} 


263 Wabash Ave, 


BOOK REVIEWS 


APPLIED ELECTRICITY. 
2.000 pages, 3,000 
Hound in % morocco 


CYCLOPEDIA OF 
Five volumes, Size of page, 8x10 In.: 
llinstrations. Fully indexed. 
leather, List prior, $0.00; special introductory price, 
$19.00, American Séhool of Correspondence at the 
Armour Institute of Technology, Chicago, 

This comprehensive work on electricity and Its 
practical applications has been prepared by eminent 
specialists, among them being Prof, Е. Н. Crocker, 
of Columbin/ University; Prof. William Estr, of 
Lehigh University: Prof, D. C, Jackson, collaborat- 
lng with Prof. George C. Shaad, of the University 
of Michigan, and is addressed particularily to the 
thousands of practical workers in the electrical field 
whose pechuleal cdiention Is Jimited, For this rea- 
aon, higher mathematics have been arolded and the 
subject matter is explained in simple language in 
connection with a large number of diagrams, specially 
prepared. The work Is also designed as a practical 
guide for eleetrleians, engineers, telephone and tele- 
graph operators and all others interested dn electric- 
itr in its practical applications. The subject matter 
ls divided tuto chapters, or sectlons, with nx view to 
using the work as a text book, and closely related 
subjects are brought together under general head- 
ings. Many practical examples are given and each 
velume is supplemented with a list of review quea- 
tions. The work wlll be valued by many for refer- 
rice purposes, alan. 


CRUSHED STONE AND ITS USES, Compiled 
by W. J. Jackman. Cloth; 110 pages: ilustrate, 
The Prolueers Supplr Company, Chicago. 

The uses to whieh crushed stone is put have 1п= 


| ereased greatly within the past few rears and a book 


comprising facts of importance in connection with 
modern eonerete conatructloyn cannot fail to be öf 
Interest to many. The illustrations add much to the 
ihe book. 


AMERICAN TOOL MAKING AND INTER- 


Joseph 
V. Woodworth; $60 pages; 600 illustrations. Cloth. 


Price, $4.00, 
New York, 
The art of American tool-making and system of 
interchangeable manufacturing as carried on in the 
United States today is treated In this volume іп a 
thorough and practical manner. Each tool 18 de- 
geribed and illustrated in such a way that any prne- 
tical man could design, construct and use special 
tools, dies and fixtures for the rapid and accurate 
production of metal parts, interchangeably, and every 
too] described has been use for the aetual produc- 
tlon of work. The book also contains many valuable 
hints pertaining to the subject It treats. 


The Norman W. Henley Publishing Co. 


DAHLSTROM.—Fireman's Guide to the Care of T 
Boilers - - 20 


NORRIE.—|nduction Coils and Coil Making for Au 
Purposes - - - . $1.00 
CROMWELL.—Easy Lettering for Draftstmen =- - — .50 
JUST OUT.— The most complete set of Wiring dia- 
grams and circuits yet published, Limp Cloth, 50c. 


HOW TO TELL THE TIME in any part of the world at 
а glance, 25c. 


Обо. — 


on Electricity, Me- 
chanics and other 
subjects. Send fer 
price list ‘FREE. 


961 
| SCHNEIDER.—Care and Handling of Electric Plants, $7.00 | 


HOW TO RUN EN- 
GINES AND BOILERS 
by E. P. Walson, 


e MS IDE SPON CHAMBERLAIN 
Че К c es PUBLISHERS OF TECHNICAL BOOKS | 


7,000 COPIES SOLD Dept. PM, Liberty Bldg., New York 
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ELECTRICAL CIRCUITS AND DIAGARMS. 
Illustrated and Explained, By Norman Н. Schoelder. 
Paper covers, 25 cents, Spon & Chamberlaln, New | 
York, | 

This inexpensive amd valuable little book will just 
fit the needs of many a man and boy Interested in 
Electricity. It gives a great deal of Information 
In concise form, containing among others, original 
drawings of alarms, annunelators, sutomobiles, bells, 
dynames, gas lighting motors, storage batteries, tel- 
ephone, telegraph, wireless telegraphy, wiring and 
testing, eto. 


ELEMENTS 


MECHANICS 


(JUST PUBLISHED?) 


Forty Lessons for Beginners 


in Engineering: 
By MANSFIELD MERRIMAN 
Professor of Civil Engineering in Lehigh University | 
12MO, 172 PAGES, 142 FIGURES 


Ss "E ul 


CLOTH, $1.C OO NET 
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SUCTION GAS. By Oscar H., Haenssgen, 100 
pages: Wlustrated. Cloth, $1.00. The Gas Engine 
Publishing Co. Cincinnati. 

The manufacture of gos sultable for power ser- 
vlee is п matter of growing importance, For small 
and medium size units the suction gas producer has 
attracted considerable attention, and a book supply- 
ing full information on the subject is very timely- 
The book treats the subject in o simple, vet thore 
ough manner and is well worth the attention of | 
those [Interested in suction gas producers. 


THE VALVE WORLD, Published monthly by | 
the Crane Co, Chicago. The first issue of this pub- | 
lication appeared on January 16th—a trade, paper | 
full of interesting and fresh matter pertinent to Лія 
field. The initial number econtains йш appropriate 
article giving the history of the Crane company from | 
its start in 1855 to the present time,  Tho-objeet | 
of the publication as stated ls to bring to the at- | 
tention of customers and trade generally the many 
new Llens eontinually arising in the valve line, 


Order through your ках or copies will be 
forwarded postpaid by the publishers on 
receipt of the relail price, 


DESCRIPTIVE CIRCULAR UPON APPLICATION... | 


ELEMENTARY COURSE TN MECHANICAL 
DRAWING. Part І.  (Part- TI in pteparation). Br 
Arthur W. Chose, RH. В. ТПО ОНИ; 180 pages, 97 
figures, Cloth, 81.00, Howland Speakman, Chicage, 

A course in eclementary drawingz presented In a 
simple etrle, free from technical language and com- 
prising selection and use of Instruments, Geometrical 
Problems and Orthographie Projections. — Superfiuous | 
features nre eliminated pad the book gives the pupil 
auch drill as he would probably experience in prac- 
tlenl work. 


JOHN WILEY ® SONS 
44 East 19th Street, . NEW YORK CITY 


Air Brush for Art Work 


WE ARE MAKING THE STANDARD. 


The test in wee for applying std ur n jet of alr, 
A. Ennaubles rou te do iter work im leg time. 
Found in every complete studio. Circular free. 


4 WEITE TO-DAY 
Air Brush Mfg. Co., 


127 NASSAUST. ROCKFORD. IL.. U 5. A. 


DREY BATTERIES: HOW TO MAKE AND USE 
THEM. By Norman Н. Sehneider. Illustrated, 
Paper covers, 25 ernis. Spon & Chamberlain New 


York, 


The dry battery is put to 8&0 many purposes nowas- 
days that information concerning their construction 
and use is continually in demand. 
plves detalle iInstroction for the 
dry cells of any shape anid size, 
for mnutomoohlles, 


manufacture of 
e, espeeially adapted 
Inunehes and gas engine works, 


medical coils, bells, burglar alarms and many other 


purposes, 


This little book | illustrations and six tables, 


THE ETU DY OF EL ECTRICITY FOR ВЕСІМ- 


NERS. Ey Norman H. Schnelder, 100 pages; 54 
Paper covers, 25 centa. 
Spon & Chamberlain, New York. 

This work is especially compiled for beginners and 
treats of the elements of electricity and magnetism 
ns applied to dynamos, motors, wiring and to all 
branches of electrical work. 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 
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Patents, Metal Specialties, Novelties, Tin and Aluminum Boxes 
We make them all and anything in the metal line---Punches and Dies---Special 
Tools and Machinery---Bcxes of special design and patterns; also experimental 
work at reasonable rates. All work guaranteed. 


GREDNEEAT & BACON, : : 42 and d 44 naa. жыйын Street : : Chicago, lll. 
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N AME PLATES, TRADE MARES 


HANDBOOK ON ENGINEERING, By Henrr 
C. Tuller, Second] сі, revised amd enlarged; 
S27 pages; 625 illustrations. Price, E559, Henry C. 
Tulley & Co, St, Louls, Mo, 

This is praetleallr a non teehnteéeal text book and 
reference book on englneerlag. Berinoing with the 
simple facts it procecds, step brestep, to the ab- 
stract pilneiples in such az-plain instructive manner, 
that knowledge of the subject is amequired without 
erent mental effort, Electricity ami its general 
phenomena is explalned ond deserlbe in over 200 
pages, and that without an single word whith 18 not 
Plain and simple. “The sim of the book is both to 
make the engineer skilled and to incrense his in- 


= THE MEY ERO Су-е ТУ C O. ir] 


Sy Ча л 8. ee! га асына т =члш о йч 
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TRANSFER WINDOW SIGNS 
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Valusbla Hook on Patents FREE. Tella how to весте 


hem at low cost, How to sell n Patent and What to formation so that he can have the advantage of ap- 
ralua ble to, Inventore FIERE. res Mechanical Moveigeute li pearing well informed without sham or pretense, 
ыш" NEW. O0 FREE te all who write. It eovers all branmches, of mechanical engineering, 


à BROCK, Patent Attys, 918 Е. Street, Washington, D. C. 
NEW | TORE OFFICE. 288 Broadwuy,New York Chy 


— WM. ZIMMERMAN S 


PATENT-LAW, PATENTS 
Trade Marks, Labels, Etc. 
1000 TEIHUNE BUILDING, CHICAGO 
Telephones: Central 5 nnd Automatic 3564 


WE MANUFACTURE 


Moeta] Specialties, Dios, Tools, Metal Stampings of 
ап kinda, Borew Machine Work, Noveltica, ste. 
Estimates cheerfully given. Bend drawing or models. 
Metal Specialty Mfg. Co., 
18-24 W. Randolph St., Chicago | 


nnd also econthinges Таро number of valuable tables 
аш] solutlong& of knotty problems likely to arise in 
dally practice, 

a ener er 


CONVERT RADISHES INTO POTATOES. 

A process, for transforming radishes into potatoes 
һан been Invented by Monsieur Molliard of Paris, 
writes Frank W. Mahin United States consul at 
Birmingham, England. 

The Inventor takes n very young radish and cul- 
fivates It in a glass retort, In a concentrated solu- 
tlon of glucose, This develops considerable stareh 
in the cells of the radish, and it swells out, loses 
lis pepperiness, and gradually ncquires the flavor, 
consistency and nutritive properties of the potato. 

Tt la not practicable to cultivate potatoes in this 
manner, when they are grown so ehenply in the or- 
dinary way, but the process mar lead to important 
developments, 


SPECIAL MANUFACTURING - 


Dies and Stamping 


-- TO ORDER - - 


——— M 
SHIF RATED Al AFTER FORTY YEARS IN 
SE A. 

A Wonden war vessel which had reste] at the 
bottom of Portsmouth harbor for forty years was 
fished up two years ago, refitted and relaunched 
under an Al rating for 16 rears. The vessel was 
built br the United States in 1862, of the best live 


SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORH | onk obtainable at the time, but was sunk soon after 
! [^ launching. After forty years in thé sen the fram- 
DROP FORGING DIES AND DROP FORGINGS E Ing was іп remarkably good condition, The ship 


was palnted and relaunched as п 4-masted schooner 

Hardware Specialties, ete.. Manf'd to under the name of Mary Le Newhall." 

Order. Send Samples or Drawings for 2 ——— il 

Estimnmtes, , Write for Our Booklet. California has d1600,000,000 acrea, one-third of 

| ! | which enn be irrigateil, clalms Governor George C. 

THE GLOBE MACHINE 2 STAMPING СО. Pardee, who belleves that future venra will see n 
.973 Hamilton Bt, - Cleveland, Ohio population of 25,000,000 people for the 50,000,000 irri- 
pnted acres, 
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~ Going to Put It on the Market? 


You have the article: we have the brains and the equipment for making it at the lowest coat 
We manufacture and ship all kinds of Special machinery on contract. 
LET US ACT AS YOUR FACTORY 
JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs.. (Inc.) 48 to 45 5. Canal Street, Chicago. 
LONG DISTANCE "PHONE, MAIN EH. 


PARTIES HAVING GOOD PATENTS IN " 


от ыныр to secure backing to get their patents issued and have their devices manufactured, 


Will do well to correspond with us. Weare well prepared to manufacture anything merit- 
orious, on partnership or royalty basis, will also consider the purchase outrigh; 


THE TURNER BRASS WORHS 


Manufacturers of 
Improved Mechanical Ann GEN 


Call or address personally, THOS, R. FERRIS, 55 М. FRANHLIN STREET 
General Manager CHICAGO, lLL. 
ARARRSRSSTATNMSRRTASRRTRRRRRVATRTTRRRRRTRRRRRRSRRNNNRTRNRERNRRRSARRRNRNRRRTRRTRRRRRRNRNNRRNRNSRNNS YS 


; 
| 
» 
2 
[- 
2 
2 


i a 


WE MANUFACTURE 


STAPLE GOODS AND SPECIALTIES 
IN CAST BRASS 
AND SHEET METAL 

Estimates Furnished from Models or Blue Prints Correspondence Solicited 


FROST MANUFACTURING COMPANY 
37-53 SOUTH PLEASANT ST. : p~ ENC 
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Novelties V Made to der rea pa M 


turn work out cheaply, Write us— 
we'll show you how to place your invention on the market and make money. = ' 


CHICAGO RIFLE MANUFACTURING 00. 1-21 so. E е 


РАТЕ МТ S korey ttis frat sa 
es lue Free 


SHEPHERD GR PARHER, PATENT LAWYERS 


Neu the past 10 yeara Mr. Shepherd, of Shepherd & +: Mr.Farkeron Nov. 1,1902,reslgned his position 
| a Һан obtained for us a n great many important pa patent’ ав nn examiner in the U. S, Pntent Officeto enter 
e un по Бега in recommnendin to папуг this firm. Address 
one need б Ше sufvicos т А patent attorney. 


HALLWOOD CASH REGISTER OO. 210 — Building . =- WASHINGTON, D. C. 


| Year ! BUBIER'S SAMPLE 


NE POPULAR ELECTRICIAN B® 
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ОЕРТ. 3 LYNN, Mass. 3 YEARS, $1 
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We manufacture Metal Specialties. 
attention to experimental work. (Our Ра анта ите 
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qm E and Small Tools, We give special 


КОНІ. ЕК DIE AND SPECIALTY CO., Presses, Dies ng Machinery, 50 W. Washington St- Chicago. 


Let Us Act As 3" 
Your Factory °% 


BUSINESS 
WE MAKE NOTHING OF OUR OWN FOR SALE 
WE DO NOT PROMOTE, 


Manufacture on royalty, buy or sell inven- 
tions, or become finanoially interested in 
Any proposition. :: ti Hi rz 
But We Do Understand Manufac- 
turing at Mininum Cost 


Our Plan ја Unique and Practically is 


CO-OPERATIVE MANUFACTURING 


Can You Produce the Same Heaultas and 
are You as Thoroughly Competent 


AT THE SELLING END OF A BUSINESS as wo 
are nt the MANUFACTURING EOP 


Then there con be but one result 


PROFIT SUCCESS 


MICHIGAN NOVELTY WORKS. 
143-153 Rose Street А 


KALAMAZOO, Mich. 


| vention: for another. 
| Book “How to Übtain a Pateat" 
B and *Whattolnvent" aont free. Send 
HEN rough sketch for free report aa to 
PE patentability. We advertise your 
patent for sale at our expense. 
CHANDLEE & CHANDLEE, Patent Attorneys 
915 [ Street, Washington, D. G 
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CHAIN CARRIED ELECTRO- 
CUTING CURRENT. 


PILE-DRIVER 


A ПОИН volt 
the тїшїп of 


eeetric cCurrenf was grounded by 
п pile=driter comity in contact with 
Oakland, CaL, power company 
dave age. aml] passing along the chain to the 
below, ngalust which the engineer chanerd 
leaning sceomplished д remarkable instanec 
acceblental celeetrocution. The engineer was in- 


a few 
enzlne 
f bn 
TI 


a 


ин anum 
ы. 


Manner in Whioh The Current was 
gineer Electroouted, 


Greunded 


and En- 


Dr — = im = Send for. бїк killed anid his assistant was badly stunned. 
SEEDS : ai \ The plle-driver, which was being used In the con- 
| висо of a bulkhead out Into the maln estuary, 
| | AE wis being towed on a barge close to the bank so 
ENAMELED she GEO. that the piles might be driven close in, when the 
m STEERE, chain came in contact with the wires. In an in- 
stant there was A blinding flash as the strong cur- 
EN | rent sprl to its deadly task, and the engineer feli 

Street, | {0 the floor of the barge. ] 
Chi The nssistant, who was only stunned, in Товер 


CATALOGUE FREE TO ANY ADDRESS 
oARTS EN a 


MODELS inp GEAR 
3L A О алай 


| UNION MODFL WORKS, 191 5, Clark Street, CHICAGO 


| a thousand needles were piercing me at every 


ing his zenaatlengs afterword, gsahl: “It seen 
I had been hit with a 
my flesh seenus] ta 


rh 
clul, nml at 
burn ns thone); 
plant. 


me ns though 
the soo thine 


I must have ген uneonsceblons then, as I can 
remember nothing farther." 
————————b- — 
At the elose of this rear all the articles appear- 
ing in opr “Shop Notes" department willl be rr- 


printed In book form. The 
which eontulns 200 pages anil 
low ready for mailing. Price, 


“Shop Notes for 1005," 
J45 illustrations, is 
QU cents, postpaid. 


STUDY keting Law, School 


In Correspondence. 


LAW тзг Year 


enres for the bar of any віл. Impr 
een of instruction, combining the Toxt- 
Lecture nnd Ones Hook methods, ир ‘by F2 a 
the bench and bor. ThreeCourses: College, Fost- Bc ^ X 
Graduate nnd Business Law, The GQne-Price & 
Весі. Write today for RAMIS M" 
Uhi 4 Worrespondentn ool of Lawi 
r Bliek, Chicagu 


— m — = 


DEADLY WORMS IN GERMAN COAL MINES, 


The ravages of the miners worm [s causing great 
sufferinz In several mining districts of Germany, in 
Westphalia 60 per cent of the miners being afs 
fected. 

The worm, which is about .197 inch In length and 
its ovum about -0494 inch, is believed to enter the 
system through the mouth or open wound, and fas- 
tens itself in the mucous membrane of the duo- 
denum ond proluces sn anemia s0 pronounced As 
to wreck the infected person's health, It is mot 
fita] and is treated with male fern tree or its oll, 
says United States Consul Brondage, Aix la Cha- 
pelle, Germany. 

The great trouble Is that it is extremely difficult 
to eradicate them from a mine, onee it ls Infected, 
ns dampness and slime Is favorable to the worms, 
aud sulphuric water and gases do not affect them. 
In many districts each miner changes his clothes 
on going to work and bathes on returning from the 
mine, During the nlght his clothes are fumigated, 

—— —À (€ —————— 
LONGEST CANTILEVER BRIDGE. 


There is now under construction across the БЇ, 
Lawrenee river at Quebec a enntilever bridge 
whieh, when completed, will contain the longest 
span of any bridge yet erected, not even excluding 
the great cantilevers on the Forth bridge In &ceot- 
land. The structure is of the cantilever type, and 
consists of two approach spans of 210 feet ench, 
two shore arms, each 500 feet in length, and a great 
central span, 1,900 feet In length. The total length 
of the bridge is 4,220 feet, and, although In extreme 
dimensions it does not compare with the Frith, of 
Forth bridge, which Is about one mile An, Тоби 
length, it has the distinction of having the longest 
span in the work by 00 feet, two cantilevers of the 
Forth bridge being each 1,700 feet in length, 

The total width of the floor is 8U feet, and pro- 
vision is made for a double track railway, two голи - 
wars for vehleles, amd two sidewalks. 

In a cantilever of this magnitüde the Individual 
members nre necessarily of huge proportions, the 
main posts, for Instanee, being 325 feet in length, 
anid each weighing TH) tons. 

$<. 
STREET CAR HOUSES. 


A summer suburb of Revere, Mass, is built up 
entirely of old horse-cara transformed into cot- 
tages, The transportation company sold the cars at 
£10 cach and the cheerful buyers arranged them In 
rezulnr street formation, huilt on piazzns in front 
and kitehena behind; /and christened the place 
Btreetearville, 

— —— oe 

If à man has an eight gallon can ful of milk 
and a woman has/one Ave and one three-gallon enn 
(both фу у, hów is the man going to sell the 
woman four gallons of milk and accurately mens- 
ure £he same in the cans on hand? 

— — E -—— 

A North Dakota farmer who hal heen selling his 
wheat for 8 contae, elenned one Load aml got fO 
cents, and was offered 0 cents for the sereeninzs. 
With the 22 «cents thus saved he found himself. able 
to buy a bushel of oata; so that the intelligent use 
of the fanning mill cave him a егор of onts equal 
to his erop of whent, 


| buy of your local tailor for twice our price. 


| Tel. Harrison 1104 


Nothing Ready-Made 


I Guaranteed to fit and pissis you, You take 
norisk. You'simply allow us to prove how 
f much better our garments are than those you 


$5 TrousersFree ЙЕ W. 


To induce you to give us | 
Г your first order, so we cam | 
actually show you the ех й 
clusive style, splendid fitand! 
remarkable value we give, 
we will give youa pair n 
$5 All- Wool rousersfree 
with your first suit order, prae 
viding you will mention this 
magazine and write today for 
Free Cloth Samples of cur | | 
elegant &12.50, $15, #18 / EF | 
and $20 guaranteed alls f ; a 
wool suits, cach made UR 
strictly to order. 

We hereby agree to hold the 
money you pay Tar any one of 
our suits as а deposit, until 

you have 5 days to. examine and try cn tlie 

armenia in yourown home, with the 
istinct ngreement to refund the entire 
amount upon the return of the garments to 
ua, if you arg mot absolutely satished with | 
them. Write today for book of styles, meas- 
| urement blanksand superb assortment of 
nobby, all-woolsuiting samples free, 
and gec [or yourself how well we can 
dress you A the dollars you can save ai 
by мий іне л» до ОЁ us and кешпе п a 
air о $5 allewool trousers abso 
lutely free, NOTICE—Write today and be sure and ask 
for samples ofthe free trousers Riven with the first order to 

introduce our made-to-order suits. р 

OWEN T. MOSES & CO., Тайота, 212 MOSES BUILDING, CHICAGO, | 


Hefepencea: Any ona af cud POIRA {оараг te che Milemubes 
Eh Hisis lk, Chicags. Capital 5tosk, gis tae ГЕЙ, 


TL zd three one-cent stamps for §-color 
PICTURE OF LINCOLN PARH ERI DGE 


ММ. І. STEBBINGS 


Civil and Consulting Engineer 
LICENSED ARCHITECT 
Monadnock Block, = = = Chicago 


Cable Addreas stebbinga" Directory Code 


Iur 


Falla moro about Patents than any book published, 
WILLBON & C0., 705 8th Bt., Wazbington, D. б. 


IMODELS2SUPPLIES 


‘Send for Illustrated Catalog of Appliance for Models | 
J. WEINERT & CO., 134 Pierce Avenue, Chicago 


Daus’ Tip-Top? 
TO PROVE that Паца’ “Tip Top" is 
ihe best and simplest device for mak- 
|. ing 100 copies from pem- written 
ami 50 copien [rom typewritten orl- 
u— inal, we will ship complete dupll- 
Lao. WoW. cator, сар size, without deposit 
с Wu [pue pe ng if | 
Pa Dice 7, less Trade 
zd comi of 331495, oF $5 net 


Whats 


HE FELIX 8. К. DAUS DUPLICATOR Co, 
Daus Building, 


111 John 5t., Mew Xork City 


HICAGO MODEL WORKS 
(79 E MADISON ST., CHICKED, ILL. 
WRITE FOR CATALOGUE OF MODEL SUPPLIES 


С ESTABLISHED 1867 


address and we will sen 
three months free of charge. A journal of advice for in- 
weators. Gires Їп 
enterprlaeea. 
Great fakes likewise, Get preted 


INVESTOR'S REVIEW, 1461 Gaff Bidg., CHICAGO, ILL 


For more magazines like this click here => 


872 
If you are Interested in any kind of Investment— 
Oll, Mining, Plantation, Industrial, Lands. Btocks, 
Bonds, Mortgages, ete., send us your name and 


yOu The Investor's Review for 


teet and most reliable informatlon concerning new 
Knowledge is power, Great opportunities come and go. 
beforeinvestinig. Write today, 


The Most Interesting nnd Famsoinating 
Country on the Continent. 


Perfect Climate 
all the year, 


THE NATIONAL LINES OF MEXICO and 

Connections Over 500 Miles the Shortest... 

On January Sth, 1905, ihe time, St. Louis, Mo. to 
Mexico City, was shortened 11 Hours. 


Triple daily service, The only through Pullman 
service between the United States and Merico, 


Three Pullman Cars Daily between 
St. Louis and Mexico City 
Е 2 VIA | 
The Iron Mountain Route and 
LAREDO, TEXAS andı VIA 
The Missouri, Kansas & Texas Ry. 


and EAGLE PASS, TEXAS 


Br 


Splendid Transpar- 
tation Facilities 


b m 
пи 


it | 


The Only Lines Offering Diverse Routes in 
Mexico without extra charge 

Apply for literature 
General Weatern Agent, 


Sulte 230, Quincy Вапа, Chicago, 


ә tt (Psu 7 9 
321128 16 t64 T28 T 
.15625 + .08594 —.1875 + 10938 —.07031--.20313—? 


The Fractorneter 


| With a turn of the Disc 
Gets the Correct Result Instantly. 


This device consists of three revolving discs, as 
shown, upon which are printed the fractions and 
their decimal equivalents. The most intricate prob- 
lems in the addition and subtraction of fractions and 
decimals, сап be solved with the grentest ease and 
rapidity.. It can also be used as a table of decimal 
equivalents, saving the time and trouble involved in 
hunting up such table in a book. 


Indispensible to Engineers, Draftsmen, 
Machinists, Foremen and Students. 


PRICE 50 CTS. POSTPAID. 


Or given for securing one new yearly 


subscriber. 


POPULAR MECHANICS 


www.VintageMagazinesOn-DVD.com 


IAMONDS 


Don't buy а Diamond unti] you hare received our 


Catalogue and read багу ofthe Wos DERFLUL Zà4WHESA 
Looks and wears like n reni diamond costin 
nndis belng worn by thousands 
= y the fi new БОШ gold mountings 
erm cnm Approval with all charg 4. 
Id. You need not pay a penny пп Ts 


eei р, 
wenty times as miich 
of the best people. On] 
used. We вей 
Go t EAT ш 
Duarnnteeof регшаленсу efti ver LINBERA BLA RON D. 
Cn ож were ET quest Lan. ir rau hae abl gold 
mountings we can get them with ZAMÉERA DLANONIM at 
вові expense, We pay highest cash price for old gold. 
HOYLSTON DIAMOND COMPANY, (lnrerporaied) 
TOO Boylston Вай ы, Chicago, Ш, 
: REFERENCE E AL W, Jeéfferiea k C, Ennkrers, кеде, 
КОТЕ: We аге closing out our hondred thousand dollar 
stock of genuine diamonds. We will Bell you finer 
and larger genuine diamond for m given price than 
any house In this country. Write at once, | 


SIEMS' WAY 
uses the hen. Не sticks close to Nature. 
200000 poultry raisers are now using his 


NA TAI 


E Gets геу. ares tost—nearly all the 
à 5t, а ШЕШ a ateher cost 
D Why pay wore? Write for hia pias mi ! 
T. S55 Шве Farimula malle! Pree 
RT NATURAL HEN INC Ti 
аб J. F: Slime, Paisntee, Н. 57 iode ОО. 


$3. 
шый 


= == m 


CHIROPODISTS TO CARE FOR SOLDIERS’ 
FEET. 


In. the German army the care of the soldiers' feet 
is given an important place, Every German Infantry 
regiment has its chlropodist, as a prominent mili- 
тагу Attache declares that in time all Infantry regl- 
ments will have, 

A foot soldier with sore feet cannot march well, 
пог can he on occasion advance or retreat fast. 
The feet need sclentifie attention just as any part of 
the military equipment requires it. The soldier must 
know how to properly use his feet for a 15 or 20 
mile march. The shoes and stockings must fit well 
ЕФ that coros and bilsters do not form. 


13. 
64-7 


WELLS mama: „шй а" lld Ый RES 
b п mnnm: шш: 


ie 


2" Cream : 


ore SRE Ез: 


ES. hour; 350 ро = 
hour for $ 0: ыю зоа Capacit 
$34.00, OO d the | “ч ot 


25:00. here at from - 00 te 135 oo. 
OUR OFFER We ui “hie you a Sep- 
R. arater en our J0 days" 
ets trial plan, with the binding onderstanid- 
Ing and agreement if you do not find by com- 
parison, best ond use that it will akim closer. 
skim colder milk, skim easier, run lHizhter and 
one-half more milk than any other 
Cream Eeparator nade, you can return 
the Separator to us at our expenses and 
we wil! immediately return any money 
you may have pald for freight charges от 
otherwise, Cut this ad out at once and 
mail to ^ гази са will I by return 
mell, рон Ald. aur TEST 
SPECIAL "ER AM SEPA Rr CATA- 
LOGUE, You will get our tig offer 
our pn trial proposition and you will 
receive the most astonishingly liberal 
cream Separator offer ever heard oi, 


MEN EVERYWHERE 


To learn how to make new and resilver 
old mirrors. Immense profits in the 
work and weguarantee you success, We 
tell free of cianga how to emboss, etch, 
foll, gold leaf, gild, frost and chip ‘glass. 
Send for particulars and start at once, 


G: L. Patterson @ Co., Chicago, Ill. 


The | 
Overland 
Limited 


alifornia 


the most luxurious train in the world, 
| leaves Chicago 8:0) p. m. daily. / Less 


| Than three days to San Francisco, | 
| Magnificent equipment... Electric lighted 
throughout. 


GHE BEST of EVERYTHING 
Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m. daily, with through 
service to San Francisco, Los Angeles 
and Portland via the 
Chicago & North-Western, 
Union Pacific and 
' Southern Pacific Railways 
All agents sell tickets via 
this route, 
Wustrated booklets on 
application to 
W. B. KNISKERN, 
CHICAGO, ILL. 


or E. L. LOMAX, 
OMAHA, NEB. 


OLIÓ 


О OUR 
lo CATALOGUE 
PRICES 
rwe will ш ive to r- А е 
РЕ... in Mr all teacher'a ond dealers 


discounts on VIOLINS, GU LTA Ks, 
MANDOLINS and other stringed in- 


sigh yoy _ blo | 

cheap terri cenble instru. 

ment listed at 7.00 ex 15 
Our $21 Lewis Orchestra Na. l 

Violin. Our standard for profession 

food high-grade namnuteura; eéenmily worth 

UO; lated by wa for yours at $21.0, 


rice to doalers and Dow di NN | ER 
to bhe publie........... 42 ааа заваа $10.50 

Other lngtruments, all at МЇ per cent off, from 
$10.50 nnd $25.00 ap to. $125.00 


Ware che Таре afd oldest arrius Crp atria ниб. hu [4 Um О. 8. зай 
Import direct From ОИН. OWN гово рав la Eisleben, erman, s nd sni. Шалт. Wa 
perzile TEN DAS" TIDAL ef any Ingieument betire actual purchase. Write for catalog. 


WM. LEWIS & SON, 211 B WABASH AVENUE, CHICAGO 


Specialty in strings for a Lracdé. 
| Ph JE ft fF 13 1 Og gg B8 gg 01 10у 101 0 JP NH IJ P D hg | 


CO-OPERAT ION 


isthe mystic key to fortune, fame and hap- 

ir тенч, We bold the key, but cannot бага 
it alone. Wowill share with pou in the greatest morney- 
inaking co-uperstive business on éenrih. We are piving 
vip E30 Dut shares of Treasury stock. Par value $100 
per sh Not a share can be bought for cash. 


There's ZO Shares for You 


No morefor anyone, We don't want your money, don't 
send us а cent, just A postal card. Our plan is unlike that of 
the trusts whogive millions of shares to drones, called "pro- 
Ino&ers," We аге giving ours to partne re—enercetic men 
nod. women. Thia stock will pa | dividends nnd costes 
you—just a little eiffort—thaàat Fay ul —fortune’s knock ts nt 

your door, belleve it or not, as you please. | 


| THE PEOPLE'S COMPANY 
144 West Madison Street, Chicago 


INDUSTRIES 


OFFERED 
LOCATIONS 


WITH 


Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 
ON THE LINES OF 
THE ILLINOIS CENTRAL R. R. 


AND THE 


YAZOO X, MISSISSIPPI VALLEY R. R. 


For full information and descriptive pamphlet, address | 


J. C. CLAIR 
Industrial Commissioner 
I Park Row, : - - Chicago, Ill, 


For more magazines like this click ге 


RAILWAYS 


Motors : Cas Engines 


ELECTRIC 


Dynamos : 


Working Model: Pos and Parts Erery- 
pe Working Mu TT nd for parta, Emm 


- 
The CARLISLE & FINCH CO., 
| 262 E. Clifton Ате, Cincinnati, Ohio 


Every His Own Toy Make: 


Tells how tà make о alll Е etd ef, Jara 
nm Engines, P ITA, 
milla, Microaco ‘Electri Tel 


Pr 


Telephones, Magi € Lanterns, 
arpa, Honts, from a rowboat to a schonn- 
er; alao Kite 


Balloons, Masks, Wagon 
Tor Houasca, PRIM nnd Arrow, Fo p Guna 
EV BEL ite, Fishin Em тар Rabbit 
| and many others. Allia 
mun ко plain ta boy cnn едеу make 
them. hnndsomo illustrntions. Thia 
great hook by mall, Hic, § far 45e, 


Western Specialty im. 


New Mechanical Novelties 


TACKLE BOA—Holids complete 
fisherman. The box opens flat from 


THAY LESS 
outfüt for the 


Tachle Hox 


the center like nm dress anit case. 
11 by D4 by 2 in. 
packing contents. 


Size of each half, 
Illustration shows manner of 


AUTO HORN—An лион ого In which the 
Plunger for compressing othe alr is worked by the 


Foot Horn 


fout, leaving ihe hands entirely free, The plunger 
returns to position by а spring which permits rapid 
nnd almost continuous basta on the horn. 


632 Minnehaha st, St, Paul," Minn. 


www.VintageMagazinesOn-DVD.com 


ELECTRIC FUENACE-—For manufacturing jew- 
clers, assayers, chemists and tempering or harden- 
ing simnl] tools, Heats up to 2,900 degrees, but 
rests on desk or table without heating the wood, 
Outside measurement, abont G by 8 by 8 inches, 
Uses electricity from ordinary lamp socket. Con- 
troller gives of heat, which can 


six graduations 


Electric Furnace 


lowered] nt wil. Muifle 
of interior at all times. Works 
on ппу voltage of —erurrent from 52 to TOO volta, 
Heat is absolutelys maintained for [ndefinite perla], 
Specially recommended for "hlgh-speed'" steel work. 
No dust, no noise, so olor, Fills all requirements 
for enameling. 


be raised ar 
ureolbstruectesd viepi 


door Allowg 


CANTEEN FILTEHR--Thls canteen is about the 
size of the oplimary hunter's eanteen, but contains а 
cylinder made of Tripoll stone through which the 


Sportsman's Canteen 


water filters, Of special value to sportsmen, ex- 
Plorers and surveyors who would otherwise be come 
pelled often to drink impure and unsafe water. 


LINENOID-—This i5 a tough, 
rolled out in boards or moulded 
&hape, It is mide from linen threada redueed ta 
pulp, chemically treated, nnd subjected to great 
pressure and heat, Such articles ns eanoes, trunks, 
miezmaphones, boxes nnd seamless prtleles are mate 
from it, and nre light and strong, 

SOMNOFORM—A new annesthetic whose effecta 
begin and disappear in from ch to 90 seeonds. Tt 
originated in Europe and is being experimented 
with successfully by the Dental Department, Uni- 
versity of Michigan. 


hard substanes 
into any desired 


AND 
Pocket Electric Light (like cut) $1,00) Our Free Catalogus 
phe $3.00 to B.BB чеге many other 
electrical novelt 

ü We promptly refund 
money if dissatisfied, 
AGENTS WANTED 
These novelties zeli 

att aleht апа] пее easily 
show eh. everybody 1s 
interested, We want 
good, live agent: in 
every place, biy ar 
mii. = Particulars for 

я petal, Write to-day, 


TWINE CUTTER—tThils little device 1s worn on 
the hand like a ring. By the use of this device 
cord, from thin twine up to hearty marline, ean be 
cut ensily in one brief motion, thus obviating the 
sore fingers which come through snapping twine 


Fig 1-—The Ring Cutter. 


Fir 9. Аа Тәй. 


on parcels. When а package or bundle is tied: the 
end of the twine Is eauzht between the knife edge 
nud the outer surfice 
Slight movement of the hand the twine 
eut. 


is instuntiy 


LAMP FLASHER—An anutomatle, 
device for flashing a number 
lamps, Used for eleectrle 
poses, А П 


inexpensive 
of ordinary, electric 
«іп and advertising pur- 
wire enll resists the current to such 
an extent that the lamps do not.glowy although a 
alight amount of electricity is still passing, This 
resistance in the eoll creates heat, which causes 
the metal strips to expand lengthwise, but being 
riveted together and the top piecè expanding most 


Lamp Flasher. 


the motion is of neeesslir downward, thereby ents: 
ing the eonneotijon to bo made between the serew 
in the-free ond with the binding post below, "The 
effect af this is te short-cireuit the eol], cutting 
ent All resistance, anal the current pnsses through 
thee metal strips, Hghting the lamps. There is mow 
no mene eurrent passing through the eoll, so it be- 
gins to conl, the metal contracts am] the connection 
i& soon broken, so the lampa zo ont. This process 
repeats at regular Amd frequent Intervals, 


of the ring proper, amd by wa л 


The Wonder Dynamo Motor 


MOST COMPLETE LITTLE MACHINE MADE 


Lights lwmps runs meters, desaquqpeees PREF, его, 
[тайт trahi Pathe, moimi for any reloage p do irn. 
Нав Inrzirmisd arn r&iu:e, ага: Lh mat sm.cienk 
Hie al bine of Чї kis 1 n the market. WEI rin 
on 1? I4 els cult Wrelzhbd Dre Leight D Зерна. 


Hind an fir carklopus. Aperis mented штат тїрї. 


THE R. M. CORNWELL CO., 
¥., 0.8.4, 


ii S. Salina 5£., Stracoge, M. 


We keep al Electric 
Noveltiag. 
Bend for eatalogue. 


Electric Novelty Co. 
16 E. Market 


це Сой]. INDIANAPOLIS IND. 


———— sThadausviere "m 
ELECTRIC NOVELTIES and SUPPLIES 


If 1t's Electric We Нате It.——We Undersell All 


A mma Tree Lar pe un 
Fan Motors, lo dM 
Hattery Table La d.t d 
Hattery Hanging Dans 
Telephone, eamnplete, 
H, 
Electric Curringe Lamp, 
pte aper a Brean = 
"E T uspensaáry, 
elesrnp з COutfita, 
Battery Motors, prem 
icyele Electric ighte, 
АИЫ Кайт Y. 
pocket Flash ighta, 
ecktia Lights, 
BEND FOR NEW OAT., JUBT OUT 


£3 Electric Hand Lantern. Agents Wanted: 


OHIO ELECTRIC WORKS, .*. Cleveland, Ohio 


B 
ЫЫ 
чн 


ane EO ES AONE BS Ee En 
SHES a2RE ERE 


ELECTRIC MOTOR, 75c. 


Runa with n wot or drr battery, Ask ony ¢lec- 
trical dealer or look through any electrical 
cntnlogue nnd str if you can buy ao electric 
motor with inch armature, wrought iron 
field magnot, puller, etc,, for 75 cents, pack- 
ing andl posture, ll cents, 
CATALOGUE FEEE 
Electro magneta for experimenting, 15e each, 
Berd 10 nba fer 10. fend of zz net mira for esperimesting etel їп Тр amall magab 

ARTESIAN ELECTRIC CO, 744 Artesian Ave, Chicago 


| Turned Out $301.27 


саг). Кет. es, Р. Orawferd writes, made F700 fired, 
day. 4.4. Ж, Milla, в farmer, writes, паш easily make $00 
|. dar A ed Тоа, Parker, schon] teacher 2] yaara, rites, 
A) profit one day, НЕ пеле." Plating 

Haesiuesa саат learned, We Teach Vou 
Frec—No Experlenec Required. Every- 
Food hns rableware, warches, | welry nad neta] 
inda £n be plate) with Gold, Milyar, Nickel] and 

hye, Metal plating. Henvy Plate—Inies proces, 
= Tür of humbhug. 


DUET UTC I 
| "thing анаган 

Write —À Catalogue, Ageney пий (Ter, Address, 
F. Gray & Co. Plating Works, Cincinnati, €, 


“THE MYSTIC" ELECTRIC 4, 
VEST POCKET FLASH LIGHT 89 
Sent to any address post paid 
Send for free catalog, Oc 

FAY MARTIN € i 
1650 N. Clark Street С hicage ill. Dent. g 


o сис: р 


Ж m Telephones oniy $6 a huir 


For pritate linea, Works from 
LO to SEO tt. with dry batterios, 
DatteriesU)e pach, 


rd nt POCKET FLASH 
LIGHTS only 60 cts, Fests ee: 


Extra Batteries, 95 conta Send: EL 
for free Catalogue of Electrica] 
Д supplies, 


HERBERT E. SMITH, 9 Park PI., Batavia, N. Y. 


— HÀ € — Á— a 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


MAKE YOUR OWN LIGHT 


own Electric Light. A boy can start it. 
. Requires no attention —————— 


&-h. p. Gasoline Engine, 6 Light Gene- Жы be in - [> Jas. o, ips oen 
rator, 200 fect Covered Wire, 36 feet Lamp „ AMAA Noo €x: ngine/Ever Duit...... 


Cord, Б l6-Candle Power Lamps, & Sockets, 


B Rosettes, 6 Porcelain Tubes, 50 Parec- i Р " = P Ё 3 P | a STRONG DURABLE 

lain Knobs, 2 feet Cir. Loom, 1 Switch sm | I 9 | ер | - 

Fuse, Solder and Tape. The above com- xm m iS rema] SIMPLE POWERFUL 

plete and perfect outfit is offered at a DA ^ iP - m | 

Price so low you eannot afford to burn oll. a KE. 4d p xm Mounted on solid wood 

Send for descriptive circulars. | ia SUP hase. Al connections 
| | made and ready to run. 


JUNIOR ENGINE WORKS, - 907,160 Washington Street, - Chicago | 


WARM STEERING WHIEELS--Am English in- PISTOL WATCH CHAHM-—Salidl to һе the 
топон affords ns warm steering wheel for auto- ашак pistol ever made, Made after the type of 
mobiles. The wheel is made hollow and az elreott 
of warm water, heated by the exhaust, is kept con- CARTRIDGE co 


Рівз Wateh Charm 


forefathers ducliing pistols. Shoots a hlank cart- 
ridge, which makes considerable noise but dot mno 


, harm. Price i0 cents, 
ocu i Aet e uidi WHISTLE GASOLINE  ENGINE—A chime 


whistle which can be permanently attached to the 
exhaust pipe of gasoline englne in launch or muto- 
mobile. Operated by turning the exhaust Inte the 
whistle by opening a valve worked with яшап 


Warm Steering Wheel 


&tantly elreulating through the wheel by means of 


two flexible tubes, shown nt B aml D in the cut. lever, 

The water may be taken ditect from the water The whistle acts instantly ant can be heard a 
jacket on motors which are water cooled, and the long distance, It gives an individual sound not 
flow regulated. by opening nnd closing a cock, easily mistaken for any other. 


ONB 


annsan 
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CHIME HORN FOR CONNECTION WITH EXHAUST PIPE 
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Fine Chance 


FOR INCREASING YOUR INCOME 


LoL eco eee Фф фф 


Handbook on 

Engineering s 
Wainwright Bldg, == 
St. Louis, Mo. deo Dit T ae 


LE A Complete Study in Bteam (Pe 
TẸ and Electrical Engineering Б 
aLantuavi ch RSEN {| Study and References, Giv- || 
len уі seam e i АЙ ing the Complete Practice of Е —— 
oa Engineering. 2. .. a's 


The man who studies this book with the determination to fit himself for a better 
position and higher salary will not be disappointed. The) man who wants it at his 
elbow to set him straight when in doubt, will get his three-fifty back, with compound 
interest, a good many times іп a year. No man Knows /so much about Engineering 
that he cannot learn something from this book; no man knows so little on the subject 
that he cannot understand and benefit by its teachings. Over fifteen thousand of these 
books sold. Each book was sold subject to approval, and but two have been returned. 

It has been especially made for the Consulilng Electrical and Steam Engineer, 
for the Civil and Hydraulic Engineer, for the steam user, the man at the throttle and 
in the boijler-room; for the man who is ambitious to rise out of his present condition 
up to а better position and higher salary.  Tulley's book is a book of 890 pages and 
400 illustrations. It goes into every question in steam and electrical engineering ех- 
haustively, Jt sells for $3.50, and if yóu think it isn't worth the $2.50 after you've 
looked it over, you can have your cash back. 

It is thoroughly reliable and practical; it is not only a guide, but a teacher. 

Ав a reference and text-book it is the fullest, latest and best authority on the 
market. 

IT TEACHES— 

The art of erecting engines and setting them in line so as to work smoothly and 
correctly, 

The setting of valves on single and double eccentric long-range Corliss En- 
gines, and setting the valves on all kinds of engines, 

The operation, care and management of steam pumps; how to set the valves on 
the different kinds of steam pumps, also the care and handling of Injectors and inspirators, 

Direct currents for lighting, alternating currents for are-lighting, two and 
three-phase currents fully illustrated and explained with about fifty illusiratlons and 
seventv-five pages. 

Care and management of steam engines and boilers. Art of erecting shafting and 
pulleys. Application. of/electricity to purpores of lighting and motive power, Principles 
which regulate the movements of the electric current, Construction of dynamos and 
motors, and the practical details regarding the care and management of electric plants. 
Saferuards necessury to be observed in handling electric machinery. 

This г i № ТЕ = i "ij = 
men s care and handling of compound condensing en ORDER COUPON 
Adjusting the valves on a compownd condensing en- f Fold a £2.00 bil] in this Coupon, mail to- 


gine so ag to gef the proper amount of compression. day to H. C. Tuller, Wainwright Bldg., St. 
Changing from non-condensing to сорон con- f Lonis, Mo. 
densing. I accept your offer to send me, express 
Rules for eonduetlng evaporated tests on boilers. prepaid, one of Tuller's Hand-Hooks, price 
How to Indicator an engine. | i» 88.50; $2.00 on first payment, the balance, 
How to rend cords. It gives some Practical Ques- f £1.50, I agree to remit in 50¢ monthly in- 
tions usually asked of Engineers when applying for] &stallments; express money order or stampe, 
License, | 
TULLE Y'S HANDBOOK ON ENGINEERING із | 
sold with the distinct understanding that if it is not | 
satisfactory it may be returned and your money WHI be] 
refunded. ee 
You may order it, examine It. eritleise 1t, and if ft is f 
not what vou want, you may return it and receive your J 
money back. 


= 
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"Want" nnd "For Sale“ Ads. 2 cents per 
word, payable in advance, Replies may be 
ment to a number, care Popular Mechanics, 
and will be forwarded promptly without 
extra charge. 


— e „ 


“анор NOTES" —Paper covers DU cents, 


Роришг 
Mechanics, 
AUTOMOBILES. 

FOR SALE OR TRADE--24 h. p. engine, new, 
upright; 2 h. p. engine, horizontal, new: 4 h. p. 
marine engine, new; 2 Ignition dyxnnimos; 25-lleht dy- 
hamo; 4 i. p. charging plaut. ‘Will accept fn ex. 
change light automobile rnunabonut, gasoline or elec- 
trie. A. Н. Arp, Moline, Ill. EN 

FOR SALE—New 16 In. seamless steel shell 
ballera (copper fucs), $55. Win. Jones, Ravenna, 


Ghin, 


FOR SALE—Thomae Moterevele, in топі 


order, good as new, Chas., Archibald, Enst Pales- 
tine, Obid. 
FOR SALE. 


—H <a E 


FOR SALE—Second hand fune ral, divery nud doc- 
tors carriages of every, desc гп, Chicago Cir- 
riage œ Trimming Company, З-он Wabash 
Ате, 

CASH OR EXCHANGE, 1 Martin Horse Sboring 
Rack in good condition, cost aes What hare you 
‘a offer in machinist tools? . Е. Glick, Annapolis, 


FOR SALE —Wh assorted Strawberry, 
aorted Raspberry and Blackberry 
John A. Nelson, Craig, Mehr. 

FOR SALIEE-120-*ear.ah] solid 
leg table, formerly owned hy 
necticut. This is a handsome 
ft {н In execllent eonidltlan. 
Banti, Conn. 


A BARGAIN-—Complete International Correspond- 
chee School course in MECHANICS for 0.00 
Regular price ЕТЮ. Write for detalla. J. Lucas. 
44 Julia St., Cleveland, Q. 


FOR BALE—An (Ou Eelighle 
Ing burnt steel and refining 


100 ms 
ET. WR 


чі" 
pianta, 


шй gay", 
Gen, Taylor 
piece of furniture, пи 
Address, A. 8. Green, 


Secret for restar- 
&tep] for all kinds ef 


ПЕТЕ 
of Üon- 


= ee Н н И eee 


tools, Complete inatruetlon for — 81.06 Geo, M л 
Tower. Pittsfield, Mass, | 
FOR SALE-—Omne 2x5 hand, gelf- Inking job press 


and outtüt, cheap, or to trade, Millard "B л 
Fullerton, Nebr, 

FOR SALE—At а harzalu. 11-tneh Reed ЛК) | 
plated pipe wrenches for M, to L-liche pipe. Æi. | 


express prepaid by us. The Miller ОП & Supply Co, 


Indinnapelis, Ini. 


FOR SALE OR TRADE—Bie tliteshing/ machine, 
good n fis Пе. 


VV ШИ Wene ker, "Tameosa, Mehr, 


FOR SALE—C "heap. Second-hand Rhümkorff сой, 
115 inch spark. Е. Н. Petry, Eldorado, Оо, 

BOR SALE—A speclalty which piyas manufac- 
turer 100 per cent pront; ean be made im almost any 
shop; patent has 14 venrs fo run; wil sell patent, 
dies, and a goml trade alfendr established. Owner 
ls located on Pacific coast am] does not wish to 
change residence, Address TOU; care Popular Me- 
ehanles, 

FOR SALE-—A patent-rranted 10002, with dies. 
gnenria] cuttera nm] a kènt business, Address No, 
Ad Popular Mecharnies, 


eee {с 


BLACKSMITHS, 


He a Master Mechanle aud expert steel worker br 
using 'Toy's Treatise on new steels explaining how 
to work them with Th new methoda for working all 
dificult jobs. Von reeelpts for making vour owt 
compounds for welding different kinds of steel Бо. 
Thermite welding fully expisined; also two colored 
tool tempering charts: chart A explains all annealing 
and hardening; Chart B explalna both seientifie and 

lain tempering to п standard, <All the above for 

1.00, "Valuable samples frer. W. M. Tor, Sidney, 
Со, 


FOR SALE CHEAP. 
CLASS POWER EQUIPMENT 
IMMEDIATE DELIVERY. 
CORLISS ENGINES. 
fo) Н.Р. 22542945 Allis Cross Сорн], 


FIRST FOR 


One 


One 175 ILE. 16x46 “St. Lonis LHL, with grooved 
Wheel for rope drive. 
One 1150 Н.Р. 160х402 Allis L.H. alusost new. 
AUTOMATIC ENGINES. 
One 2275 Н.Р. 18х16 LH. Buekerve glrder frame, 


medinm pel, 


One 125 H.P. 14x14 “Ideal” ce nter crank. 

(ine 1:20 H.F. 1х1 Н.Н. "Elec. 

One 1590 Н.Р. 14x20 LH. “Atina” femer autr. 
Almost new. 

BOILERS, : 

Ten BÓ H.P. O0-inklti ft, 4-In tubes eompléte with 
full frornts, 

Two Lal Н.Р. 72-nxlsft, 4-1п tubes eomplete with 
full fronts. 

One 100 H.P. 60-inxl6-fi, 4-lu [tubes completo with 


full front, 

SLIDE VALVE ENGINE. 
Н.Е. 20530-1 А.Н. Бох Луч, with Meyer 
eut-o(fr valve. 

AIR COMPRESSOR. 
]ldx14x22 "RAND" ASTRAIGHT LINE 
DEIVIN, CLASS "C," CAPACITY d 

FEET РЕН MINUTE. 

NYTE STEAM PUMP. 

4 Nyé Steam Pomp. Used three months 


One ZW) 
niljuarahle 


ONE 
STEAM 
CUBIC 


One Wo. 
only, 

We also have n mumber of other engines, boilers, 
heaters, pimps, ete, ^aund it wookl be tm your 
Interest to let ws know vour wants before purchas- 
Ing elaewhere, ae oue prices will surely [Interest 
VO. 

“We hofie only/the better grades of second-hand 
steam (power eguipment and guarantee Je all. 

p. E. PFANNMUEBELLER & CÓ. 
THE. OOK EB! RY. CHICAGO, ILL. 


|». HELP WANTED. 
HELE WITH BEES—One with some experlence, 


Tek 


, 
дт — 


who wishes te learn the business preferred.  Eitendy 
position, Give — pnurtleulnrs ГЕС letter, Walter 
Martin. R. D. No. 1, Brighton, Colo, 


W. AN lCED—A boy i 
to неп a postal for 


in manual training 
our free llustrated catalorue, 


interrest] 


American Mannal Training School, 40 Dearborn St.: 
Uhlen. І 

КЕТ DUE ENGINES. m 
—HEIGHTEEN FOOT LAUNCH 4A. P. engine. 
ялин: Д-Н, P. Marine oenglne, $1200: 155-H. P. Mä- 
tine engine, Ski: new 2H. P. aute boat engine, 
«чре, with propeller, S600, W. Hoffman Motor 
Works, 12m N. Halsted Si., Chicago. 

WRITE for our handsome free Саба ір of gasoline 
engines and water motors Just ont Село 
Water Motor & Fan Co, 22 8. Canal SE, Chleago. 

FOR 8ALE-!j4-H. P, atenm « engine and 4-H. P. 
water tube boiler, complete, with gneoline burner 
and injector, SW. Leroy Hogeboom, оң е 
St.. Binghamton, N. Y. 

MISCELLANEOUS. 


MECHANICS AND Wi MYI)DWORKERS nttentlon; 


(єнїп, ond making of worklng model for a ятя 
eure, 7 inches high, with movable limbs, to nartleu- 
late bs wire want] also made a lot of sald fg- 
ures of wool, or paper mache, А Т, Care Popular 
Mechanics. 

AUTOMOBILE parts to exehnnge for Edison 
phonograph of typewriter A. P. C, 10 & Wall 
e&t. Columbus, ©), 

OUR NOVELTIBE CATALOGUE Is just out, 
Write for lt now, Smith Bros, a West Van 
Buren Bt, Chicago, Til, 


WANTED—W ate h. In exchange for Gray's plat- 


їп оп, Н. Davis, Shabbona, Ill. a 
CASH. OH WILL EXCHANUE for kodzk or 


gung, complete lessons "Metal Mining," International 


Correspondence  &ehoeolg: emet ЮУ Lessons on 
“Cyanide Proeess;" cost $15. Blow pipe outfit: eost 
tin Complete drawing outfit: eost lk Address 


"Mining Engineer," care Popular Mechanics, 


MISCELLANEOUS.—( — ued) 


WAN’ ED "Popular ‘Mechanics Лани: 


ary, IWH, A. W: Hawkins, Hiver 


BHAINS FOR sALI—Do rou want a prospects 
written and illustrated for your new company or 
evinlicate? Do you want one that will. command at= 
tention and sell shares? Do vou need a entnlogue 
nr booklet that wii not be thrown In the waste 
basket? If so write to Expert, care of Popular Ма 
ehanies, Journal building, Chicaga, 


THE IMPENDING CRISIS br Junious, Ir, a 
handsomely bound book treating on the attitude of 
Capital toward Labor Regular price 32,054, but for 
a limited time we willl send tt postpaid omn recept 
of $1.00. No book of the century is so enlightening 
ami warning to the people, sounded with patriotic 
purpose and with п view to arousing the torpla 
knirlt of the masses fo (the fullest apgpreelation of 
the oppresstonz and crimes of this ers. This great 
book not only exposes the folles and vieea of the 
rich. but also the ntroeioma means employed by som: 
ta gain fortune. 


purior С 
Fer'a}, 


A wonderinl book for everybody to read. It wil! 
make you m better citizen, The price $1.40 la for a 
limited time only, дий those persons who act 


promptly will have their names placed on our list 
And will receive our burgnalu sheets regularly. H. М. 


Hays, M5 Staite St, Со. 


CAMERA FOR SALE—VIve camera, 
in gool eondition, ЁЛ. ©. TL. &, Popular 


ADVERTISING COUHSE 
course of lessons from the 
country. Price £10, С L- &., Popular Mechanics. 


One fne new Fox Milling Machine, with fifteen 
eutterg, in perfect eondlition: cost S205, for $125 f. 
о. b, Bhreveport, IH. С. Bradley, 413 Market street, 
Shreveport, Lai. 


WHEN YOU WANT anrthinz and don't know 
where to got it, write Popular Mechanles. 


THE FRACTOMETER willl instantly solve all 
problems in addition or subtraction of fractions and 
their decimal equivalents, Every person has nee 
for this wonderful invention, eapeclally Drafismen, 
Engineers and Мн nics, Price f0e postpaid, or 
given free with a year's subecriptlion to Popular 
Mechanics at $1 per rear. Popular Mechanica, Jour- 
nal Bldg., Chieago, IIl. 


үка in., 
Mochantica. 


FOR SALE—Full 
foremost selool in tle 


DEATH is sald to be pleasant when it takes place | 


by drowning: however, we do not belleve yog want 
to die that way. “How to Swim” is the book, that 
Will tach Fou how to swim, Contains Wa Illustra- 
tlons; sent postpald for $i. Popular Mechanics. 

WANTED—If vou have anrthlng In ПЕЕ metal 
manufacturing, job or experimental work, wrlte me. 
Lowest prices. Schwabe & Bon, o0 W. Washington 
St, Chicago. 


WE CAN TELL rou where po cet, rood bargning 
in all kinds of second hand “machinery. Popular 
MTIechanlea. 


BINDERS—Will held Popular Mechanics 12 [a- 


Bues. Sent postpnldl on receipt of DÙ cents, Ad- 
dress Popular Mechanies, 
Five years subserlption for three dollars, Popular 


Mechanics Co, make thls offer, 
le nre taking advantage of ДЕ. [ 
PHONOQGHAPH | IMPROWVEMIENTS-£&Round Im- 

proving Нот .Conmerjlon — "TIZ-IT," Ste: nnd 

"SHOZ-IT'" Speed Pointer, 15c Made and for sale 

by J. W. Кг Company, Н North 40th Arë., 

Chicago, Semi for elreular. 

WONDERFUL RESULTS from vour Phonograph 
by naing "TIZ-IT". hec; "use e IT Is IT. 


PATENTS FOR SALE. 


SS es Be eee ән Rm 


A great many peo- 
it's open to vou also 


We have clients who desire to sell all er 
interests In the following new patents:—These in- 
ventlons are practical and salable things, in moat 
vases Suitable for a mail order business, but the 
Inventors sre not In positlon to market same, Ther 
offer excellent opportunities to parties having smail 


pan rt 


capital who wish to start or oxtend s manufar- 
turing Lbuslness, 


CIGAR CUTTER AND 


NOTICE 


TO LOCAL, SUBSCRIPTION REPRESENTA- 
TIVES OF 


PoruLAR MECHANICS £3 


You are expected to keep 
track of your subscribers 
and secure their renewal 
and forward same to the 
home office not later than 
the first of the month in 
which the subscription ex- 
pires, Falling to do this we 
will then notify the sub- 
scriber direct from this 
office, but will recommend 
he hand the renewal to 
you to be forwarded £z £3 


Popular Mechanics 


BRACKET far electric 


supporting 
Costa le to make, retails for 100, 
voi. 


APPARATUS for automatically replacing burned 


light Wires, 
Made of brass and 


nut fuses in electrical apparatus. Suitable for con- 
eern manufacturing miscellaneous electrical novelties, 


AN ELECTRIC WHIP. designed for use Im place 
of the ordinary horse-whip. Gives animals ns gentle 
«hock, or a severe one if balky or lazy. Wall eure 
balklest horses, Is highly recommended, cannot be 
stolen, and will last a life time, so is cheaper than 
бшп Wipes, 


MATCH IGNITOR to 
carry in vest pocket or on key ring. Con be made 
їп niekel finis for Tic, amd is enitabie for adver. 
Нат device, Will retail for ten centa. 


PIPE which ean be cheaply manufactured, and 
frees ptobnueeo from nicotine. Is nest aud practical, 
and cto be soll in competition with common pipes. 


CUTF-HUTTON which holla the cuff In 
a[eceve Ia cheap to make, easy to apply, 
te get out of order, 


cont= 
And nothing 


BACHELORS button, needle and thread holler- 
Every traveling mon and college boy shoul have 


pue, Soll by the best stores at 10e. A fine thing 


for mall order buslneaa. 
CARD TABLE having counting device attached, 
thus aruhling paper,  peneil or sinte. No thance to 


cheat of make mistakes fn counting with this table. 
анілін for mannfacturer of tablet or other furol- 
ture. 

For full particulars addrese Patent Sales Depart- 


ment, Popular Meehonles, Journal Blide., Chicago, 
ПІІ. 

WAN'TED-Sperialties to sell through agents. 
Manager, Box ДҮП, Lowell, Mass, 

A WELL-WRITTEN, neatly lllustrnted cata- 
logue or booklet, sells gomile. Manufacturer, let me 


gure on Your new entalorue. 


Dan Knerr, Box 302, 
Hamilton, Oblo. 
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| MAKING. MON EY | 


I waa born on a Maine I hare made ax 
successca in business Му greatest through reed ee | 
I took $1,800 cnpital, wuüpplied by Farmers, Women, 
Phe cians. Clerka, Clergymen, ete., in Holfast, Maine 
in an honest, bot very profitable business, earned ani 
ld tham тоова BELFAST NATIOMAL BANK, $5,000 In 
dE А ELM T E ee ant віх months, BEE. O00 | ca&h 
a "rii h 18 Det FRAP, nl п manths - 
numbers $330,000.00 CASH, ux 


Every Si Earned $220.00. 


P i ! в le HISTORY. 
' a = = SS & N ie а агу tale 2 


mn éd poor 
people rieh. They helped 
me carn the riches, Just 
read that ower а. Т 
had $1,500. enrzned 
1 and paid my stockholders 
4 $330,000 In cash in 18 
if months: Every stock- 
X» holder got thelr share. 
That's my way of doing 
"р pusin ess, You must be. 
eve thla atatement ia 
TR ЧЕ, for, If I werelyHhgt, 
I wouldn't tell you the 
Place тїнєгї earned tho 
money, and the BANK 
where re it wna paid. 
LETI reat 
M rude ben aht pe of 
of Soperation, learned how 
T "i lam to make money fast in пп 
BVE honest, profitable busi- 
L^ пева from which millions 
p wor ? Inde eTorY FOnr. 
RUE Bare А nem Tu 
same kin 
onis mytisid le tis World, 
My plin ono of extended 
co-operation, Btockhold- 
era everywhere who can 
fs v m inlarmation and 


Е Е. Hanan E: M. end their IMFLUENCE. 
кє. Ber E Major oT jar 7 e Must bo 
гез, В. & M. L. В.В. ad | 
Rer in the U. &., Canada, p iren iara 00 
'hé 


a АШ ШЫ : 


= 
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Г 
al " 
E 
" 


e tharos aro golr ibraltar, gia. i ne EB few more, 
Alura nr LEE es Ё. You cnn invest $i or $100 
-— "E = wish. It will be safe nnd wa 
ie Lo ir grow, е This ia no getriobquic Boheme, no 
Br ont" Yon wil be meton t level and 


Lal we e on the square, place 30 years of juntarnished 


business record behind that Ptatement. I only ask rou in 
rown interest to INVEST'GATE. om shall hare all 
The Eusinesa Men, 


è Proof yon want. v ibid уч Bankera, 
аа and Publi Hcinla, ete, Bend 
posal cards I wil esa d 5а бра роот балое о 


“A Guide to Full Pockets,” 


FREE. | will pay the ү postage, Don't ba “A Brother to . 
the Ох." Btop plodding. Lift your hend long enough to 
nsk me to prove every 'atatement in this ad, This is your 
[ҮЛЕ Y. dq t mie іг. Don't walt if you want tome- 


EFH better than n: пато LE qor. 
Hinson, V. Madison Bt., Chicagn, ТЇЇ. 


Magic Trick Cards. 

| With these cards you can perform some 
of the most wonderful illusions. "You can 
change elghts to duces, blacks to reds, ete, 
The transformations are truly wonderful. 
Price, 10 cents With Instructions, 
and our Bip Bargain Catalogue. 

Address 

Western Bpectaltr Со. БЕЗ E Minnehaha St., St. Paul, Minn. 


An drews Office Desks 


Hara a name to their credit nnd nro n 
OREDIT to their name, for they ase 
mude br 


SPECIALISTS WHO KNOW HOW 


Steel Ty perrrltar Chales Ba, Фатен], 


The А. Н. Andrews Co, 
WW Wabash Ave. , СЫсаро 


al | 

JA ypewrtfers m mak eal 
ATI Stn" | nch inos ROLD or RENTED 
Т миа at шыт MANUFACTURERS PRICES 


allowing rental to apply on price. Shi with 
rivilngr of examination. Write for Catalogue 


YPEWRITER EMPORIUM, 202 LaSalle St. Chicago 


www.VintageMagazinesOn-DVD.com 


Аге` You а "gem of 


Good Tea and Coffee | 


THE 


We are making m | Wri 
Special Proposition GREAT AMERICAN | Pula 
to those whoenjoy an | T di Ye 
herernge that їй mot i w nr 
only delicious, but E Proposition 


шого appetizing amd to persona getting 
nutritious thun any up clubs or sending 
other ten and coffee orders of $A an 


on the market, upwa 


It ів worth your while, aa we intend to use onheard-of efforts 
to n: A he number of customers during 
the next two montha, 


This offer applies only to readers of Popular Mochanies 
Write us at onee—btoday—to 
MR. CARL, 
Great American Tea Co., 


Jl & 33 Vesey 5t, F.: Box 289, New York 


| CoMPANY | 


FEEDING POULTRY BY A CLOCK. 


Feeding the chickens br 
means of a clock was the way 
an Englishman ¢ontrived to 
be absent from home several 


days without depending on 
the nelghbors. A gear wher! 
connected with the еск 


turns а shaft extending into 
the box of grain and at in- 
tervals opens a shutter which 
allows the grain to drop. A 
is the clock; B the gear 
wheel operating the shutter: 
C the box; D the pipe 


through which the feed 
al Popes, 


WOULD TIRE HIS JAWS. 


A Cambridgeshire farmer was recently arguing 
with a French chauffeur, who had slackened at an 


| inn, on the merits of the horse and the motor ear. 


“Give me a 'orse," remarked the farmer, “Them 
travelin' 'ollshops is too oncertain for me," 
"Eet ees prejudice, my friend," the chauffeur 


replied. “You Engleesh are behind the times. You 


| will think deefairent some day." 


"Behind the times be blowed," eame the retort. 
"P'raps nex’ time the PRIM are around Parla, 
nnd you ‘are to git your dinner off a stenk from 
the ‘ind wheel of a moty enar, you Frenchles'l wish 
rou wasn't so jolly well up to date,"— Birmingham 
oiia eee News. 


| this ай, out and send to us, of one 
Hz posal сага RAN, Te me your aces 
7 й zr rene [PrF 
return mni ' postpaid, Tull partieuiarshow 
ini furnish anyone, free е а ЫЕ variety of 
vade samples of ingrain, Brussels and 
ear vou Will get our Big Book 
te. braniifolly Wleetrated and fully 
n n over 100 beautiful color plate amm- 
pleaaf ca ta reduced from 85-yard lengths, 
THE BIG FREE BOOK shows an almost 
apinn wariety of Carpets, Art Squares, 
ZU Rugs Matting, Он cloth, Lineleurn, Shades, 
FRU NEWS Curtains, Draperies, Upholstery, etc. Yard 
э whith carpet, | leper yard and upwards; big 
with fancy border a TRES A cover bli parlors, 31.8 
ар. will can sell CARPETS AT 
POUR ER OME-H HALF tHe. PRIGI OTHERS CHARGE. 
Е TRIAL PLAH will! Ge fully explained. How we cot and 
make carpet inany shape tof any room, our binding quality guar- 
Yaàfter recelved terms, quick delivery, color scheme, 
little Frelght charges, all will be explained to you. Cut this ad 
di si tous or m A Бони рае пт, ree and 3 mt will ge 
Carpot Catalogue," and Toi тг all this free, A You wil E 
oir latest and most a astonishing му libera t offer, 
tion nerer own of ore, WRITE TODAY and 


a TOC Mr Pint by return mul pe postpaid, 


Address, 
SEARS, ROEBUCK & CO., Chicago. 


|CARPETS ON TRIAL 


7 FALLING HAIR ~ 


ABSOLUTELY 


BALDNESS “turen 


Ы 

T There ls but one way to tell Hie penson 

| of taldsess and falling hair. amd that ia by 
à micros epic examimntion ef the hnir ites 
‘The particular disease with which your 
xum Is. amical Tii be known before iE 
сат be intelligently treated. The use of 
Handra cures and hair tonics, without 
knowlag the вече киш of your dlackse, 
is like tiking medicine without knowing 
whit fol are trying tocure. Senda few 
fallen haies [гип Ther кп п ӨЫ, te Fralb 
J- H. Austin, the celebrated Hacteriologi st, 
моо WH! send vet absaluialy free n арте 
Bia of your case, x booklet on care. of the | 
lale nd s: alp ani a sample Pore af tla 
romed which lie will prepare specially Tor 
Tou, Enclose ж postage snd write (oaks, 

PROF. J. Н. AUSTIN 
1:5 MeVioker a Theatre Blig., Chicago, 


CAUSES OF THE COLOR IN DEEP WATER. 
The varied.and varying colors of water, the fapiil 
changes which occur even while we are watching 
them, has often puzzled older people than children 
One of the most beautiful effects in these mysterl- 
ous colorations are seen in that large, deep spring 
upon the grounds of the Castalian Club at ACas- 
talia, CL, which 1s the source of one of the most 
perfect trout streams in the world. dt ls ealled The 
Blue Pool: the waters nre as clear as erystal, and 
their depth twenty feet or more from the surface 
of the ground. The beauilful rich bline^eolor, as Is 
often seen in masses of water, Is anecotünted] for by 
the action of the suspended particles in the fluid 


upon the light traversing, it To ünderstand how 
the color may тагу, in this nnd other cases, it Is 


only necessary to recall the composition of sunlight. 
When such light is passed through a triangular col- 


umi of glasa or optical priam. it is broken up into 


the seven prismatic eolors, viz., red, orange, yellow, 
green, blue, Indigo nnd violet, When the Iebt falla 
on water of sutlicient depth it is also decomposed 
or broken up, the red mays of light are absorbed 
near the surface of the water and disippear, while 
the other colored raya piss to a greater depth, one 
after the other being Jost in their proper order, йй 
stated, until there ds at last complete extinction of 
light if the *water/ 1s free from solid particles, The 
presence of these particles, however, causes а part 
of the light to be reflected, and according as this 
reflected ПЕЕ has ome from various depths, so will 
the color тагу. 

An experlnert of interest to illustrate this шау 
be ensily tried. A white plate attached to a cord 
of the proper length may be thrown Into the sea 
from the bow of a moving vessel, ond when it 
reaches the point of observation at the stern, in 
every Instance the plate will appear of а green 
color, although the water may be of a deep blue. 


ЕТТТ ТТ шшишшшшшшышшшшшшшыишшит 


New Book—Illustrated From Life. — 
Sent Free to All Who Write. 


This splendid book is compiled from the best 
authorities in the world, Explains how electricity as 
supplied by inexpensive batteries cores Rheuma- 
Пет, Dyspepsia, Insomnla,Liver and Kidney Trouble 
circulation. Explains how to enjov the famous 
electric baths aud beauty and health massage nt 
THIS Р в Вой at little cost 


EXPRESS" = б 
PREPAID n 


Every Home Should Wave a 


Home Battery. 


This book also liste the latest improved Batteries (Prieta 
$1.56 po 811.05) which we send Prepaid, and allow $4 daya 
free trial Detrolt Medical Hattery (Co, 358 Ма poetic 
Bide, Detroit, Mich. Write today for our free book. . 


Е = E a - 


LETTERING 


A neat booklet, now ready, contalna 
many gw things for students 


PRICE, 25 CENTS 


DESIGNERS, 


DRAFTSMEN, ARCHITECTS, 


need oor new book on dimensions of 
Pipe, Fittings and Valves 


NO HOOK LIKE IT 
FLEXIBLE CLOTH BACKS, 50 CENTS, 


HAVE YOU SEEN A COPY OF 


THE DRAFTSMAN? 


lt їн a nent monthly тарата on DHAFTING 
and Home Stud». 


$1.00 PER YEAH. 4 MONTHS TRIAL, ?5c. 
orthe Magazine and “Lettering” for $1.00 


ADDRESS 
THE DRAFTSMAN, Cleveland, O. 


For more magazines like this click here => . www.VintageMagazinesOn-DVD.com 


Just Say: 
Send me a Dollar Pair 
Free—To Try 


and will get free on val, as soon as the mails can 
Then, a pair of the celebrated MAGIC FOOT PRAET; 


the dur t Michi igan cure for 


RHEUMATISM ~ 


of every nature—chronic or acute, muscular, sclatic, Lum- 
bago, Gout, ctc., no matter where located or how severe, 


| Cranen Rod Clover 


Cures Cancer, Eczema, Balt-Eheum, Eheu- 
matiam and all other Blood Diseases 


How many people renlize the true value of 
Our common red clovert It ія the heat hod 
purifier known. Thousands of prominent pen- 
ple hare been cured of cancer, rheumatism, 
constipation, eczema, akin and blood diseases 
by ita uae, Bend your addres to D. Secedhnm's 
Bong, lbs Lakeside Bldg. Chicago, Ill. and 
they will mail fresa full description of Red 
| Clover Blossm E xtract, а history of how Mr. Needham cured 
hin cancer anid testimonials from апт who have used tho 
remedy. If sou have any disorder of tho blood Inok into the 
merits of Necdham's Clover, It ia the best blood purifior 

nown. 


JUST TURN TO AND DIG. 


= 


Silas Suelivass wos a farmer 
As lived up in San JIeonquin, 


The drafts arc worn on the | Amd about ħim folke Kept &nYlng— 
soles of the po ee in. | "Curlous foller aver каеп" 
convenience, and cure by T En, O Доб erons 
dràwing out and аккын | Eni ri US Ir L3 ihe best crops 
the poisonous acids and pain- And role in a banganp rig, 

^O" causing impurities from the All he Howel tho way/he did it 

d blood through the great fool- Was to jest fwn to And dig. 

| Try them at home 
awhen you get them. Then Didn't waste mith fime er talking, 


if you are fully satisfied with the benefit received you 


can send us One Dollar, If not, keep your money. You “Hae поп fo/spare," sez he, 


Decide. You try the'drafts entirely at our expense and risk, But through àM lis words there always 
an ies e sec that БЕ ОИЕ afford to make such а Ran his Ашим philosophy, 
етип ONET 1 ey ul сиге. If youd ask 1и howsomever 
Magic Foot Drafts are producing marvelous results, They it у, < У Анаева ЛЫ п | ig 
are curing some of the worst cases on record, after doctora п Ч алена 1 ee 
Ней sv: Well, thet/* verr simple, 


and all other treatments had failed, 


! If yon jest turn to amt dir." 
7. Н. Palmer, Pittsburg, writes that the Drafts’ J ц 1: unc ag 


——ld vira E Oh t Dhin ИЕ much 'bout his neighbors, 
EE. єп атпа, Erie, Pa., а ыы ыы Бачы do tuke a cheerful view: 
Ask him how le wis *uccessful; 
Mrs. Z. J. Smith, оны prance Cal., writes: LEON Cun E the brst potatoos, 
"Magic Foot Drafts have cured my husband of rheu- You van own the finest pig 
malism,.and never have І pajd out a dollar that. is And the best eornm crop a-moin 
sent БО willingly dw this." | If you jest turn to and dig. 


"I was relieved after wearing them ( иас Foot е "um nem | 
Drafts) 24 hours," Emma O'Reilly, Buford, Wyo. People, nos he, "think I'm 1псКу, 
бог ПЕ Low some Polke Ant sec: 
Remember—it costa you nothing to try the Drafts—and j M wml F e j 
a dollar is little to pay if cured, "A scientlic Мод QA Good hard work and plenty of it 
"erra on Rheumatism, comes free with the Drafts, t уге» Sall the lnek I claim, by gre: 


rite to-day. Do it now! MAGIC FOOT DRAFT €CO., Макен no differenes what rer tackle, 

35i Ollver Bullding, Jackson, Mich. Whether things be small er blz, 
STUDENTS NEED —Harry T. Fee, 
THE DRA M ' A PROTECTION FOR FRUIT 

Frult trees painted with pure white lead and 


One thing sure, you'll he mguccossful, 
DRAWIN PAINT AS 
y | lingered off are aaki, br Professor „їз of the 
| —BIC MON + 
WONDERFUL STOVE MAKER’ Virginian Experiment Station, to be well protected 


If you jest turn to ami alise" 
25c for 4 months— Cleveland, Ohio ES 
PIENE, 90» AIR—ONLY 105 OIL*GAS. Against insects, borers nmd senile, amii that this prac- 


one month. Customers delighted with inn wel nir — T = ; а 

7 Matrisen Valveleas UIRA taro. Splendid for tice will make nursery trees proof against harm by 
cooking: also hoa rooms, stores, offices, et. Їн. 

I with Hadlator Atteh. No wick, dirt, This practice has been opposed hy other horti- 


chenp afe fuel. l5c to Sic a weak eulturists, but the Professors object [синг is An 

= should Гагпгаһ ae eel “pid seer ы отсега of 14,000 trees, seven rears oll, aml painted 
nhablutely safe ali nisse, $3 and "p, every rene from the the set out. The trees are 
aren EP REE und Special їп a fine, thrifty condition. 


| wear, kiy. Gall i Adres 
WORLD MFG. €o., S700" World H'ld'g, Cincinnati, ©, 
| 


"EET Er H2 шя шшш жш я шт. { J 


BE YOUR OWN BOSS 


MANY MARE $7,004) A FEAR 


You have the same chance, Start а Mail Order Pusincss at home, 

We tell you how, Money coming in daily. Enormous profita 

Everything furnished, Write ot once for our “Starter™ and FREE 
particulars f 


Р.М. Krueger Co., 155 Washington St, Chicago, Ill 


Iwill teach youa one new coin trick 
mand one new card trick for оо cts, or either 
| for debat = will send **Book of Card or Coin 

| 730. each, and include illus. 
| catalog ps Fia tricks free with order. at 
| mie ig your friends, mystify, startle and 
RonERT WASSMAXMN, Instructor. in 

327. „ж, Webster Ave, CHICAGO, ILLINOIS, 


ы, z^ War. pel aur Е рр Г Gr dta Р cugino usd. Кг”. 
ЕЕ латын еня na et ore - . —— _, umi 


$1,200 a Year for Life С 


Secured by Small Monthly Payments 


The scientific cultivation of crude rubber is the most profitable enterprise of modern 
times. Because the price of rubber doubled in a decade and the total extinction of the virgin 
rubber trees of the world became a certainty for the near feature, the greatest horticulturists 
in America and Europe have given their attention to the cultivation on scientific principles of this 
reat necessity of present day civilization. The semi-tropical regions of Mexico were selected 
or the purpose. There the virgin rubber trees have been ruthlessly destroyed by the im- 
provident natives, and the white men who employed them saw no necessity of preserving the 
trees for annual tapping, as their number seemed inexhaustible, In that climate the rubber 
tree can be cultivated just as simply and just as surely as the sugar maple can be grown in 
Vermont, and can be tapped year after year at an immense profit. The destruction of the 
virgin tree still goes on in the South American jungles, where the natives are now forced to 
seek them at an added outlay of time and money, and where no white man can live to restrain 
them. The present inadequate supply of crude rubber comes almast entirely from this pre- 
carious Source. 
mankind can longer remain in such ignorant hands, 


There is nothing speculative about Crude Rubber. It can be sold every 
day in the year, in every market in the world, and at a stable price 
that has been steadily advancing for many years. 


The Mutual Rubber Preiuetien Company was one of the first to engage in this new and immensely 
profitable industry on a large scale. Years ago our managers purchased from the Mexican Government over 
5 oon acres of land in the heart of Chiapas, the most tropical amd fertile State of Mexico, Ivo similar tract is 
available to-day for less than five times what we paid for curs, 1 hus the remarkable opportunity i8 now open 
to you to secure an interest upon the most favorable terms, in an enterprise that 1s destined to revolutionize 
the production of one of the world’s greatest staples. No industry ever underwent sa radical a development 
as that in which we are now engaged without making = АЁ wealthy all those who were interested 
in the change, 

This splendid domain is now fast becoming a great commercial rubber orchard, conducted upon the most 
scientie principies of modern forestry and under Anglo-Saxon supervieion, ‘There are 6,0609 shares, each 
share representing ап undivided interest equivalent to an aere of land, planted to rubber trees and brought into 
bearing, and the price of these shares is $383 each, No lnrge cash-down payment is required to secure them, 
however, аз the shares аге paid for іа small monthly installments just as the work ot development progresses, 
Thus the man or woman who wishes to secure asale And certain income for furure years, and who is able to 
вате now a few dollars each month, ia on the same footing in rubber cultivation as the mightiest capitalist, for 
wealth alone cannot force the sol, 

For example, sappose you buy five shares (equivalent to five acres), You pay £zo a month for twelve 
months, thes hs а month for twelve more months, then £ro a month tora limited period until you have paid 
the full price for your hve shares, $r 449—607 S289 per share, 

Hut meantime your dividends will have amounted to &£r,o5a, or Ётта per share, Hence the actual net cost 
of your five shares, or acres 1% $350, or £23 each, We secure these eariy dividends by planting 600 trees to each 
асте, and then " tap to death " 42a of them before maturity, getting every ounce of “rubber milk " from them. 
The dividenda secured from the sale nf this rubber are sufficient to pay your total money nearly all back before 
mabsriby, and then there will be left standing upon each acre 2060 trees: and this is the normal number for the 
permanent yield, "These soo trees will each give at least two pounds of crude rubber ра лан for more years 
than you can possibly live. а rubber at боа cents per pound net profit means à total p t of £z4o à year on 
each acre, of &z,200 à year on your five acres, These figures are not '' paper estimates" and they are not ours. 
They are vouched for by the most reliable sources of information im the world, the Government reports of the 
United States nnd Great Brain, Of course if you buy то shares your income would be $2,400 à years ar 25 
shares will yield you Фб; annually, 


Five Acres, or Shares, in our Rubber Orchard planted to 1,000 Rubber 
Trees will at maturity yield you a sure and certain income of $100 a 
month for fifty or more years, and your dividends will average 25 per 
cent. during the period of small monthly payments, 


Every posila safeguard surrounds thla [pvectment The State Street Trist Cr , ef Fasten, olda the tiile to car property 
Er Мек [20 пч trustee. We петер te Пер mith them the money paki за for shares, and we file with thim anera statements на to 
the deredogment of tne property, This company яны» acts as registrar of our stock, You are fuliy € fron: к=з [її case of 
Це: or im cascnF lapse of payments, aod we grant you à suspension of payants fur ys days any time you may wish, Further 
ioe, we пате te ойи you money cm your SEES, 

Wa egn prove to you that fie shares in this ge and permanent investment, id foe in small montlily Imstallmenta, will not 


F] only bring you йп erage relin of So per eni, чна your money dorlog ihr perled of pnyseseni, but wiil then bring you £E} i 


month for more diam n ffe fine. Send ys at once Foo as the fest monthly payment to secure five shares, 
Fos for To shares, £roo for == Бал, Е shape fur аз [ЕРЕ sneer ПЕ pom wish to ысыр. Chae Dresaturg 
e [plnins our plan fully anc oomcisely and proves every statement, It will be sent to yu е ЛЛ ү on repeat. 


Mutual Rubber Production Company 
9] Milk Street, Boston, Mass. 


It is inconceivable that the production of one of the great necessities of ems 
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r T D T TOJ Wm resident agents in all the larger towns of Dermany 
BERL IN FI RM for a patented building article would accept agencies, etc., 
INTRODUCING TECHNICAL NOVELTIES 

. Apply under “B. K.58585"to DAUBE & СО, m. b. H, Berlin, W.S. 


САЗ ENGINE CASTINGS 


for the Franklin One-Half Horse One Vise, E 
Power Gas Engine. Castings, Mater | | WE WILL SEND YOU Armstrong тук 
iala, Drawings, eto. for nmateurs. | and Diea, 

An ideal motor for practical usé, | One Bipa Cutter, 

Not à toy.  Comptlrete get of cast- | One Wrench. All for handling pipe from 4 tolinch: 


ings, eta., for Tru horizontal or ON RECEIPT OF $10.50 
vertical type, $16.50. Send for Catalogue of Com ple te Line, 


Bend for illustrated booklet 8. ARMSTRONG MFG. CO. а С се 
PARSELL & WEED, 129-131 West 3ist St, New Tas d — 2 ridgeport, Conn, | 


GOOD PIANO TUNERS 
Earn $5 to $15 Per Day 


Postage extra, 112, The best 
piae; lasts the Торе plves meat 
erful bight. It'salways read y—simy ¥ Tuum tia ВРА) = 
| Extra batteries тсе, postage те. Agena make big money, 
Sand Lor CAR: minit ink VI B4. aimes. | 


jh [We cap teach you quickly BY 
AIL; The new anie intife | ünme- 
" Phone TE thad an iore wi br 
highest nuthoritics. EKnowledge 
ofmusie nob пебеявату. 
Write for from booklet 
= = Battle Greek, Mich. | 


1x?4xH inches haa metal nickel 
plated enda, water proof case, 
tela m H E , polished reflector 
and iry cell batteries. 
anch idee e te postpaid, = #110 
ira hatteriesm, рое eet, = + 


| THE ELECTRIC MFG: сом - Нара Neb. 
NT ТИ N G R Ü OSTER 5 
B каты RE 
uibs game roosiers with 
feathers. they ВЕБЕ do a 14 
finish, ond are always ready 
to Aight. The gecret af thelr 
movenetite is only known to 


the operator, Will Inst a life Fee 
tlie. Iho per pair, 3 for 220, 


| 
Postpaid and our big bargain Mine free. Address LS 
| 


W. Н. MILLER SUPPLY GO., 739 Е. 4th Street, St., Paul, Mina. 


та. UEM. 


Economical Flan of Hoating the Mill. 
With this arrangement the boss ean keep perfectly 
warm in the offce and the miller can get hot (under 
the collar) on the mili floor.— American Miller. 


PROOF GÜINA—HOw THEY ABE (САЙ АТ 
THE U. S. MINT. 


The proof coins of the mint are made in gold, 
Bllver, nickel and bronze, a complete set of which 
will eost the purchaser exactly $41. There are but 
three sets of colne that can te “bought/at mint for 
collections. Each coln is struck on aX screw press, 
operated by hand. from a -speclaily polished die, 
and only polished blanks are used; these are abso- 
ately flawless. 


C C———C&-m— — — — шшш 


FOR SALE. 


REPAIR SHOP for alee building and — Pë- 
pairing bicycles, guns, sew lng machines, trpewriters, 
| ete.: large trade. For particulars write Lock Box 
out, a ca eck n кА оп um Mura TEE | €» Toledo, Towa. 
mounted ond framed ijf ia а very attractive one. - FOR SALE—One show case, 10 feet by 2A inches 

The series of gold coins tan be bought for $38.50, | by 24 Inches; one Reliable feed cooker: two Box 
which includes the £20, £10, $5 and $2.50 pieees, The | Hall alleys; one pool and one billiard table; one 
81 roin, one of the most artistic ever coined by the | cigar ане ОПЕ Gassole clear lighter. Write J. D. 
mint, is not now cirenloted. and is not included In ' McHenry, Dana, Il. — — 
any collection sold br/the minut. The silver colns | FOR SALE—150 acres; the best farming proposi- 
Include the  denominations of dollar, half dollar, | iN NUM uid farming section of South са, 
R2 ; te. ~ я amma nA mith the niekal йе C e orchard, ete: 
quarts г and un ©. yud are goid "N th thi "i kel five high, sT rich soll. where you хаз, crow n win- 
cent Pieces, and bronze cent for the total sum of | ter garden and enjoy life outdoors every day. ©. 
$2.90. The miekel/and cent coins are sold separately, | K. title; bargain for cash; price, $20 per acre: 
it desired, for pigh desired, for eig "ht cents. quick, Address D. C. Green, Hox 677, Barlow, Fla. 


* AT SMALL COST. Waewind a fine wiro Seconda 
etalitina black tube with polial = 
eise кш and charge LESS for the whole thing than ус 
would pay ENTER epers 92s Wire Used i E ёо uild a Coil at Home. UNE INCH Spark, 
Two de 8 ni, Here Is what rou peed for W IRELEBS Iryin APHY, cite tubes, and other experiments. Send stamp for 
circulars and specia] offers. 


NEW ENGLAND COIL WINDING CO. = - Atlantic, Massachusetts 


т TA nis E е y E | J 
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PRACTICAL BOOKS 


Molern Wiring Diagrams and Descriptions, by H. 
C, Horstman and V. Hy Tougley, 160 pages, 200 
ilustrntlons, lenther binding. Price $1.50. 


Electricity Made Flmple, by Clark ©. Haskins, 220 
pages, 160 Ulustrations, cloth binding. Price 
21.0%. 

Iynamo Tending for Engineers, bv Н. C. Horat- 


man and V. H. Tousley, 250 pages, 100 illustra- 
tions, cloth binding. Price $1.50. 

Enay Electrical Experiments, by L. P. Dickinson, 
250 pages, 200 jllustratioms, cloth binding. Price 
21.00. 


JUST FROM THE PRESS 


THE AUTOMOBILE HAND-BOOK 


A work of practical information for the use of 
Owners, Operators and Automobile Mechanics 


285 


Giving full and concise information on all questions 
relating to the CONSTRUCTION, CARE. and OPERA. 
TION of gasoline and electric automobiles, including 
ROAD TROUBLES, MOTOR TROUBLES, CARBUR. 
ETER TROUBLES, IGNITION TROUBLES, BATTERY 
TROUBLES, CLUTCH TROUBLES, STARTING 
TROUBLES. 


Pocket Size, 4x6 l-2. Over 200 pages. 


With numerous tables, useful rules and formulas, wiring 
diagrams and over 100 illustrations, by 


L. ELLIOTT BROOKES, 
Author of the '"Gonstructlon of a Gasoline Motor." 


This work fae heen 
practical information 


written especially for the 
of automobile owners, opt= 
rntors and automobile mechanics, Questions will 
ürisée, which are inewered or explained in tech- 
nical books or trado journals, but such Works are 
not aliwavs at hand, of the Information given in 
them not directly applicable ta the ease іп hand. 

In presenting this work to readere who may be 
Interested in automobiles, it has been the alm tn 
trent the subject-matter therein in as simple und 
non-technical s manner as possible, and yet to 
Elve thé principles, construction and operation of 
the different devicea described, brietly and explic- 
jtiv, and to IlustraLe them by showing construc. 
tions and methods used on modern tvpes of Amer- 
ican and European care. 

The perusal of this work for a few minutes 
When troubles oeeur, will often not only save time, 
money anid worry, but give greater canfidence in 
the саг, With regard їо ite golng qualities on the 
road, when properly and intelligently cared for. 

In conclusion, it may be stated that at the 
present time nearly all awtemobile troubles or 
breakdowrns may, in almost every ease, be traced 
to the lack of Knowledge or carelessness of the 
owner or operator of the car, rather than to the 
car itself, 

imo. Over 200 pagës, and over 100 illustra- 
tions. Popular editon. Full Leather Limp—Price, 
Wee 51.50. Editon de Luxe, Full Fed Morocco, 
Gold Edges—FPrice, Net, 2.00, 


Written in 
Plain English 


Practical Telephone Handbook, by T. 8. Baldwin, 
?00 pages, fully illustrated. Price $1.00, 

Electrical Dictionary, by Wm. L. Weber, M, E; 
the hook Iis of а convenient pocket alge, being 
2856 xb!& inches, 224 pages, fully illustrated, full 
leather, gold edges, indexed, Price 560 cents. 

Modern Electro Plating, by J. H. Van Horne, 189 
pies, 27 dilustrationg, handsomely bound in 


eloth, indexed, Price 51.00. 

Купе‘ Handbook for Steam Engineers and 
Electricians, by C. F. Swingle, M, EL, 600 pages, 
hindréds of fine engravings, bound in full 
leather. Price $2.50. 


Any of the above books sent post-paid to any address in the world on receipt of 
price. Your money cheerfully refunded if the books are not as represented. Address 


FREDERICK J. 


DRA BE & CO. 


Publishers of Self-Educational Books 


219 EAST MADISON STREET, - - 


CHICAGO 
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fect in tone, action, workmanship or materinl. 


SENT ON TRIAL No acd ee eet 


We will place n Wing Piano in any home in the United States on trial without asking for any 
advanee payment or deposit. Ru. pay the freight and other chorges in odvance. If tho plana ia not 
Babinfnctory after 20 days" trinl in your home we take it back entirely st ourezpense. Yon pay us 
ane and nre under no more obligations to keep the piano than if you were examining at our 


There ig absolutely no risk or expense to ygi. Md inatraments taken in exchange. 
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Instrumental Attachment written for tl these i nstrumenta, with and wiikoni PARA eere DR ine € played 
just as per чен hy n aingle player on tha piena na though rendered by an orchestra, 
The original Instrumoentul attachment hos boon patented by ua nnd it connnot be had in any other piano. 
npe pol "I the game care nnd sold in tho sama way па Wing Planos, Béparate organ catalogues sent 
Wing Organs on request 


If you intend to buy п lan u need the “Book of Onmplete Information About 
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FOR $21.00 TO $23.00 


TOP BUGGIES, similar te one lilustrated 
HAVE BEEN WIDELY ADVERTISED. 


HOW BUGGIES can be offered at these prices and why we can sell buggies and all other 
Triucles at much lower than r'atherIouselsalifully explained Inour FOUR BIG FREE 
VEHIG LE CATALOGU Cut this ad out and gend to us and you will receive b return mall 


387 
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Free, Postpaid, FOUR тт VEHICLE CATALOGUES showlr die ре nos 

complete Ш i n Fe Ue ing in Buggies, vu ү ns, Car 

Phaetona, Carr ht nnd Heavy Wagons, Vellelea of all kinds. a 
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WITH THE FOUR FREE CATALOGUES ihe moat asian- 


lahing Buggy Offer ever heard ef, a new and anion NE proposition. How 
others сап offer top buggies nt HLM £o 625,00 nnd why wecan soll at much 
lower prices than all others will be fully explained. We will explain wh 
we ship во аз to make freight charges amount to next to beeing. Wo wi 
explain why we ore the only makers or dealers in the world that can ship 
buggies dhe we reeslve your order. (ur free iriniofer, n —— 
aur bindise guarantee are all explalned when we bend you the 
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Engineers, Firemen, Electricians, Architects, Carpenters, Blacksmiths, 
Ice-Muchine Men, Contractors, Machine Shop and Round House 


Foremen anid Helpers — Artisans of Every Description, .* .* at * 


үт | HU mF à; * H. G. larir Hy Heory & Hora. 

Mechanical Catechism ?7,555.. | Modern Electricity wes wi tne reuuire 
M. E. E. Deals with Practical Steam апа Electrical] menta of the Artisan, Student, Electrical Engineer, In- 
Engineering. Machinery and Tools fully described. | — ventor, amd all who are interested in this force. #56 
Stationary and Marine Engineerg, Machinists, Firemen puges, l4 illustrations especially drawn for this work. 
and Mechanica generally need this work. 336 pages | Cloth, sprinkled edges, aluminum stamped, $1.00, 
254) illustrntions. Slik zn red edges, &I.00.] Full leather, marbled edges, 81.540. 


Loather, marblud edges, $1.. БО. 


Practical Points Newest, vr-to-date| Kilburn's Standard Handbook 


Handbook for Station- 


üi Loceomnmotive, and Marine Engineers, Firemen, nr Él x rt | Questions mod 
Ti tricinas, Motormen and Machinists, Arranged in ior Railroad Men Answers on all 


form of Questions and Answers, Size, Зых inches pointa referring to K. R. Engines, Link Motion, Auto- 


Cloth, marbled edges, 881.04. 


| matig Air Brakes, Injector Praetiee, Breakdowns, Sig- 
па! ete., with Af) practical illustrations and & full set 


| - * n дачам ' Guide| cor nouble Trip Dally Timo Sheets. Handsomely and 
Engineers’ Practical Test {огап 000 Trip Daily Timo Sheets He 
men employed in and about Power Planta. Examinn- 


Hon Questions Fully Answered. Revised dien, Tits | Practical Compend ot Electricity 


By Prof. Jas. Heaton, A. M. Electricity in all ita 


Dynamo- Electric Machinery branches nnd applications, Up-to-date in every respect. 


By McFadden & Кау. Evory Dynamo-Tender, Lineman, | ic Medicine and Surgery; Tablesof Unite, etc. 


Techieal Terma in common use: Electricity os арріна 
272 pp. 


Motorman, and Engineer should own m copy of this 
zm «date. book, the best and cheapest At Г kind. Cloth, marbled edges, 2e. Leather, gilt edges, йс, 


Бізе, Usd м inches. Flexible cloth, red edges; &1.00. The Mechanical Arts Simp lified 
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ja te. Fire books in one, Newly| Mechanics, Carbullders, Patternmakers, Б. R. Superin- 
re igi ark Tor Setting : А Teeth free ith gach| tendents, Roadmasters, Supply Agenta, —lhustrated. 


сори. GHS pages. Site, DX xd inches, БИЕ cloth, 
edges, 81.00. Morocco, marbled edges, &1.50. 
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red 404 pages, Slee, хы inches. Full flexible leather, 
marbled edges, $2.50. Silk cloth, red edges, $1.50, 
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$100,000 


For Liquozone, Yet We Give You a 50c Bottle Free. 


We paid $100,000 for the American rights to 
Liquozone; the highest price ever paid for simi- 
lar rights on апу scientific discovery. We did 
this after testing the product for two years, 
through physicians and hospitals, in this coun- 
try and others. We cured all kinds of germ 
diseases with it—thousnnds of the most difficult 
enses obtainable. We proved that In germ trou- 
bles it always accomplishes what medicine ean- 
not do. Now we ask you to try it—try It at our 
expense, Test it as we did; see what it does, 
Then you will use it always, as we do, and as 
millions of others do. You will use it, not only 
to get well, but to keep well, And it will save 
nearly all of your sickness, 


Hills Inside Germs. 


Liquozone is not made by compounding drugs, 
nor is there aleahol in if, Its virtues are derived 
solely from gas—larcely oxygen Ens—by a pro- 
cess requiring immense apparatus and 14 days' 
time. This process has, for more than 20 years, 
been the constant subject of scientific and 
chemical research, 


The result is a liquid that does what oxygen 


does. It ls a nerve food and blood food—the | 


most helpful thing in the world to you. Tis 
effects are exhilarating, vitalizing, purifying. 
Yet It is a germicide so certain that we publish 
on every bottle an offer of $1,000 for a disease 
Berm that it cannot kill. The reason ds that 
germs nre vegetables; and Liquozone—like an 
excess of oxygen—is deadly to vegetal matter. 


There lies the great value of Liquozone. It 


is the only way known to kill germs in the body | 


without killing the tissues, too, Any drug that 
kills germs is a poison, and. it cannot be taken 


internally. Medicine is almost helpless in any | 


germ disease. It is this fact that gives Liquo- 
zone its worth to humanity. And that worth is 
so great that we have spent over one million 
dollars to supply the first bottle free to each 
sick one we learned of, 


Germ Diseases. 
These are the known germ diseases, All that 


medicine can do for these trouh!za is to йер 


Nature overcome the germs, and such resulte 
are indirect and uncertain. Liquozone attacks 
the germs, wherever they nre, And schen the 
germs which cause a disease are destroyed, the 
disease must end, and forever. That is inevi- 


table, 


Asthma 
Abscess—A naemia 
Bronchitis 

Blood Polson 
Bright's Disease 
Bowel Troubles 
Conghs—Colds 
Consumption 
Colic—Croup 
Constipation 


| Catarrh—Cancer 


Drsentery—Diarrhea 
Dandrutff—Dropsy 


Нау Fever-Influenza 
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Feverg—dGall Stones Tuniorgz—TU]eerg 
Goltre—Gont Varicocele 


Women's Diseases 


5Oc. Bottle Free. 


If you need Liquozone, and have never tried 
it, please send us this coupon. We will then 
mail you an order on a local druggist for a 
full-size bottle, and we will pay the druggist 
ourselves for it. This is our free gift, made to 
convince you; to show rou what Liquozone is, 
and what it can do. In justice to yourself, 
please, accept it to-day, for it places you under 
no obligation whatever, 


Liquozone costs 50c. and $1. 


CUT OUT THIS COUPON 


for this offer may not appear again. Fill 
out the blanks and mall it to The Liquo- 
zone Company, 455-404 Wabash Ave, Chl- 
саро. 


My distanse 1img...........«. nn n 


I have never tried] Liquozone, but if 
you Will supply me а ЫК, bottle free I 
wil take lt, 
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TOLMAN STEEL RANGE COMPANY 


өз LAKE ST. | | _ CHICAGO 


Dear Sir:—Would you be open for an investment which will yield, with rensonnble 
assurance, from 50 per cent to 100 per cent each year? 

It wil average 75 per cent—which means 6!4 per cent a month. 

When I say investment, plense understind that I do not mean a gambling proposi- 
tion, such as stocks nnd grain speculation, or horse-race betting, nor anything which 
requires you to buy what you do not want, or sell what you have not got. 

IREFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity 
products produced by nature, and in turn manufactured into commercial necessities, for 
Which the demand alwars exceeds the supply. 

As a representative business man, I fully realize the annoyance of receiving unso- 
licited literature nnd advertising matter of unknown propositions, 

Therefore, before placing before you, in full detail, the venture I refer to, I ask your 
consent, and for that purpose I attach this coupon, which explains itself. If agreeable, 
and you are open for a proposition which will produce all that I claim, kindly sign and 
mail it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit me to snr, that the men at the head of the corporation which I 
renresent are men of great wealth and undisputed commercial Integrity. 

There ja not a single questionable feature in the entire plan. 

May I hope to hear from you by return mall? 

Very sincerely, 
| L. C. WELTON, 59 Clark St, Chicago. 


- COUPON -—— ——— ———— 
Dene Sir:—You may send to my address full details of the proposition you refer ton. 
I will carefully consider the matter, and, 1f interested, will write you further. This with | 
the distinct understanding that I am under no obligations. 
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"НІЎ MASTER'S VOICE 


No Money In Advance 


To any thoroughly responsible person we 
Will ship on free trial Gur Victor Hoval 
Talking Machine and your choice of one 
dozen Vletor Records. (Lowest net cash 

rice everywhere £0), if, after 48 hours" 
trisl ac your home, It i5 satisfactory send 
us $5; balance of $15 payable In 6 install- 
ments of 


$2.50 A MONTH 


You can henr the best banda, choruses, oper. 
me, AHA, COMO songsa, comio recitntiona, 
Pic. all in rour own home. Write today for 
fron catalogum and list of i всуе. 
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It is an-insárance policy 
against a bad investment. It makes it 
certain that you аге getting a real 
watch, nota toy. It i$ not the price that 
makes the Ingersoll Watch the largest | 
seller in the world. / is its merit as a 
timekeeper, 
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| 1o have this sent to your wil. 
Пг regularly, 
| We Carry st all tleas m Jorge and | 
carefully assorted stock 
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